Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



TS 



TEAMWORK 



Cooperation the Master Key 
to Modern Production 






Being the First Unit 
of a Course in Modem 
Production Methods 



BUSINESS TRAINING CORPORATION 
NEW YORK CITY 



Copyrl^t. 1018. by 

Business Trainiog Corporation 

[PrinUd in the United States of America] 

Ail Ri^Us Rtsentd 



Course in 
Modern Production Methods 



John Calder, Director 
With the assistance and cooperation of 

FRED H. COLVIN ARTHUR C. JEWETT 

JOHN A, HARTNEDY J. WILLIAM SCHULZE 

JOHN H. VAN DEVENTER 



The text of the Course is issued in six 

units as follows: 

I. Teamwork 
IL Handling Men 

III. Organization 

IV. Machinery and Materials 
V. Production Records 

VI. Management 



BUSINESS TRAINING CO^^O^KX^53^ 
^ NEW ^0^¥L CVT"^ 



CONTENTS 

L Your Shaiib in Productiok i 

From Day Laborer to Industrial Executive 
— ^Learning Business Day by Day — ^The 
Starting-Point for Promotion — Getting 
the Right Attitude — Production and the 
Individual— The Cog-Whcel Attitude. 

II. How Tbamwork Developed lo 

The Instinct for Teamwork — ^The Primi- 
tive Age — Birth of the Family System — 
The Beginning of Trading — ^The Domes- 
tic System — ^The Six Types of Business 
— Merchant and Craft Guilds — ^Before 
the Factory Came. 

IIL The Coming of Machinery 24 

A New Element in Teamwork — ^The In- 
dustrial Revolution — Development of the 
Factory — The Rise of Capitalism — 
Three Forms of Ownership — ^Wages 
and Profit — Machinery, the Distinctive 
Feature of the Factory System — Effect 
of Machinery upon the Workers. 

IV. Factors in Modben Industry 37 

Getting at a Production Problem — ^The 
Result of Planning — Quantity Produc- 
tion — Decreasing the Unit-Cost — ^Time 
and Material — Standardization — Special- 
ization — Interchangeable Parts — Elimi- 
nation of Waste — How Science Serves 
Industry — Modem Productiotw C^i5k& Vsst 
Brain-Workers— BTaitv& "ftaM^ two '^jn^- 



/ ' 



V, The Business as a Unit 54 

A Man with One Idea — Manufacturing is 
only Part of the Business Teamwork- 
Internal Organization — Producing — Sell- 
ing — Financing — Accounting — Man- 
agement — Organization under the Cor- 
porate Form — Stockholders — Board of 
Directors — ^The General Management — 
The Operating Departments — Employer 
and Employee — "Productive" Work and 
"Non-Productive." 

VI. Human Nature in Production Work. . . 74 
The Factory's Biggest Problem — Seven 
Types of the Business Man — ^Traits of 
the Production Man — Physique — Energy 

— Thoroughness — Observation — Con- 
centration — Judgment — Tact — Control 

— Fairness — Loyalty — Mechanical In- 
genuity — Kjiowledge of Production 
Methods. 

VII. How Do You Measure Up? 89 

Self-Examination — ^What You Need for 
the Tests — ^Tests on the Twelve Quali- 
ties — Charting Yourself. 

VIII. Organizing Yourself FOR Advancement.. 119 
A Frank Conference — Getting ^e Right 
Angle — ^The Problem a Common One — 
Deficiency in One Department Handicaps 
the Whole Plant — Habit is Built through 
Will — ^Teamwork and the Individual. 



Three Elements in Production 

MODERN production is a matter of Men, 
Machinery, and Materials — of men in co- 
operation with one another using machin- 
ery to change raw materials into a finished product. 

The industrial plant, though it include costly 
equipment and giant machines and though it be 
housed in buildings covering acres, is after all 
simply a tool of production. 

The raw material out of which products are made 
is merely lifeless matter. 

Both plant and material are useless without the 
organizing touch and the cooperative labor of that 
third element, men — ^the men who supervise the 
business, and the great rank and file of those who 
carry out the plans of the management 

The underlying principle of it all is cooperation 
— the teamwork of managers with workmen, of 
workmen with one another, and of all with the tools 
which aid production and the materials which enter 
into production. 

The study of Modern Production Methods is the 
study of this teamwork as it is organized, manned, 
equipped, and carried on under the tremendous pres- 
sure of present-day conditions. 



Your Share in Production 

AMONG the employees taken on by a 
New England wire mill in the year 
1878 was a sixteen-year-old day la- 
borer who has made himself a leader in 
American industry. 

There was nothing at the time to stamp 
him as out of the ordinary. In intelligence, 
in physical strength, in the ability to do twelve 
hours of hard labor, he was r* p. . . 

apparently no better than the V^ ,^7/^*^;f *^ 

'^'^ r 1.. ^ 11 1 Inauslrtal Executive 

average of his fellow work- 
men ; and he was less experienced. Yet, within 
a few months this boy had outstripped many 
of his elders; and by the time he was twenty- 
one he was holding down a job as expert 
mechanic. Two years later he was foreman 
over three hundred workmen. At thirty he 
was general manager of the Pittsburgh Wire 
Company. Today he is president of the 
United States Steel Corporatioa ^3\4 wnr. ^V 
the master steel men ot tli\t \^ot\.^* 
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If you seek the reason for James A. Far- 
rell's rapid rise and remarkable success, you 
will not find it in luck or "pull." Whatever 
difference there was between the young work- 
man and his associates was a difference that 
he created himself, through his own efforts to 
be a better producer. 

Mainly it was a difference in knowledge — 
in the curiosity to know plus the energy and 
persistence to get facts and make practical 
use of them. 

"I know no man possessing more knowledge 
of his business — practical, theoretical, de- 
tailed and general — than James A. Farrell," 
says B. C. Forbes. "When the presidency of 
the Steel Corporation became vacant, there 
was little difference of opinion as to the ideal 
man for the job. James A. Farrell towered 
above every other figure. He knew every de- 
tail of the mining, transportation, and trans- 
muting of ore into iron and steel, of manufac- 
turing all classes of iron products, of how to 
sell at home and of how to cover the earth 
with American steel manufactures. And 
7im' Farrell had one other qualification. He 
knew how to inspire workmen and win their 
loyalty." 

When did the steel man get this practical 

knowledge of his industry and of business in 

general? Not after he became corporation 
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president Not when he was export man- 
ager. Not as factory foreman. Not at 
any one time or in any one job, 
but all along, starting in as J^^rningBmincss 

\ u J \- • 4.U u Day by Day 

laborer and contmuing through 

each successive position, he was studying 
business, studying his job and the jobs of the 
men about him, seeing how they fitted into 
his company's organization; studying his 
company, its equipment, methods, and out- 
put; familiarizing himself with its problems; 
studying men and learning how to win their 
cooperation. It was his knack of going to the 
root of things that prepared him for one pro* 
motion after another and finally placed him 
at the head of the world's largest manufac- 
turing organization. 

Charles M. Schwab recently commented 
on the tendency of American industry to draw 
its leaders from the ranks, and pointed out 
the surprising changes which a few years may 
bring in the standing of workmen who began 
with equal opportunities and equal abilities. 
"American industry," said he, "is spilling 
over with men who started life even with the 
leaders, with brains just as big, with hands 
quite as capable. And yet one man emerges 
from the mass, rises sheer above his fellows, 
and the rest remain." 

Schwab himself exempVAt^ >Jcvv^ Vcvx^^ 
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began as stake-driver in the business of which 
he later became president. Eugene Grace, 
president of the Bethlehem Steel Corporation, 
entered the employ of that concern as yard 
switchman. Thos. E. Wilson, head of the 
great packing company which bears his name, 
used to check cattle cars in the Chicago stock 
yards. Not only in the general administra- 
tive positions, but in the lesser executive jobs 
— in foremanships and in factory superin- 
tendencies — the case of Farrell is paralleled 
in every industry and in thousands of cases. 

Take the recent example in one of the mid- 
dle-western automobile factories of a fore- 
man whom we will call Miller. He entered 

the industry as an apprentice in 
TheStarting^Point ^j^^ ^ ^^^ ^^^ gradually 

tor rromotwn i. j t j ^i_ i. 

'' pushed ahead through various 

subordinate positions until he became fore- 
man. He was only one among several fore- 
men, and in experience was the youngest of 
them. Yet, when the superintendency of the 
plant became vacant. Miller was the instant 
choice of the management for that important 
position. 

"It is not that he was more brilliant than 
the others, or a better mechanic," said the 
president, commenting on this promotion. 
"All our foremen are reliable workmen, men 
in whom we have confidence. The diflfcrcnce 



TEAMWORK S 

was mainly a difference in attitude. The 
other men were faithful to their particular 
tasks, and were good managers of their jobs. 
Miller was all that, and more. He was inter- 
ested not only in producing forgings, but also 
in making automobiles. He never lost sight 
of the main purpose of our business— which 
is not to hammer out forgings, or to bore 
cylinders, or to assemble transmissions, but to 
make and sell automobiles at a profit. 

"His attitude not only prepared him for 
promotion, but it actually won him the pro- 
motion. His keen interest in our business 
was the thing that first caught our attention — 
back in the days when he was machinist's 
helper. We are on the lookout for men who 
see business as teamwork — ^who are interested, 
not only in their particular machine or de- 
partment, but in the factory as a whole. 
Miller had that attitude. It led him to study 
industrial work as none of the other fore- 
men did, and eventually it gave him a broad 
grasp of production principles, policies, and 
methods. He had trained himself in the 
knowledge needed higher up, and at the right 
opening he was moved ahead to more impor- 
tant work and higher wages." 

Success in the industrial plant, as experi- 
ence shows and as observation will tjtov^ ^ 

you, is not a mattet oi ^^tv\\i%^ o\ ^^.Nn^^*-> 
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or of unusual opportunity. It comes through 
loyal, intelligent, conscientious work. It is 

the result of growth in knowl- 

AmJde ^^2^^ ^^ experience, in char- 

acter. As later chapters will 
show, there are qualities that the successful 
industrial man must possess in body and 
mind, certain things that he must know and 
be able to do. .But the starting point of all 
this growth — the necessary beginning of his 
training — lies in getting the right attitude to- 
ward production work. 

The secret of Farrell's success was his atti- 
tude. When he accepted the job as laborer, 
he realized that such work was frequently a 
blind alley. But it was the best job he could 
get. What did he do? He didn't settle down 
in the rut and abandon himself to his fate. 
Right at the beginning he sized himself up, 
not as day laborer, but as part of the organi- 
zation of a factory engaged in the manufac- 
ture of wire. He saw his labor as part of the 
wire-producing process — as necessary in its 
place as that of the mechanic, and therefore 
deserving of his best effort. Looked at from 
this standpoint, even common labor was inter- 
esting. He began to ask questions — questions 
about machinery, about wire-making methods, 
about factory organization, about the markets. 
When a man is interested in an activity, he 
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is no longer content to do it simply "accord- 
ing to orders." He wants to know "reasons 
why.'^ 

From this beginning, it was just one up- 
ward step after another. There were too 
many jobs higher up calling for the enthusi- 
asm, the judgment, and the well-rounded 
knowledge which had been born of his atti- 
tude ; so he moved ahead to bigger things. 

Miller's experience was much the same. It 
was his interest in the factory as a whole that 
first attracted the attention of the officers of 
his company; and it was this same interest 
that led him to study the job ahead, to see 
his work in relation to that of the other de- 
partments, and to fit his labor intelligently 
into the whole production. 

Production is carried on for a profit. The 
idea of profit applies not only to factory pro- 
duction but also to individual production. 

The amount of a man's wages 

or salary, in the long run, is de- \/'T^i^''^ i 
• •^' , f. .1. the Indmdual 

pendent upon the quality or the 

quantity of his output. Brain work is bet- 
ter paid than muscle work, because its out- 
put is more valuable. It comes higher, just 
as manganese steel comes higher than iron 
ore. The steel represents a higher state of 
preparation and is capable of serving more 
important needs than the ciu^e ot^- .^vcciv- 
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larly, the trained mind in the factory is more 
valuable than the trained hand, just as the 
trained hand is more valuable than the un- 
trained. Each is more valuable because it is 
more productive — ^more profitable. 

The man who clearly grasps this simple 
idea and puts it into practise is certain to 
move steadily ahead to bigger things. It is 
not a matter of sentiment It is self-interest 
and good business. Getting the right attitude 
toward production is profitable, not only to 
the business which employs you, but to your- 
self. It pays in actual results — in increased 
earning power. 

"I'm only a cog in the wheel," said one 

thirty-year-old mechanic. What sort of future 

can such a workman expect? He hasn't 

enough originality and push, not 

i/^.. ?^ enough ambition and self-respect, 

to direct other men. He cannot 
see beyond the mechanical side of his job, and 
so he can express it only in mechanical terms. 

The cog-wheel attitude is wrong. Compare 
with it the idea represented by the team. A 
team member is not a lifeless machine part. 
To be sure, he must follow instructions, he 
must obey rules, he must work toward a set 
goal. But he is an individual, with brain? 
and hands capable of development, with of 
portunitics to increase his producing powc 
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The cog can never aspire to larger responsi- 
bility; the team member can. In fact, if he 
shows ability, it is almost a certainty that he 
will be promoted. Said one industrial exec- 
utive of wide experience recently, "I have 
rarely known a man who really used his 
brains to his full capacity and failed to ad- 
vance." 

The team idea is the winning idea. It rep- 
resents the right attitude toward industrial 
work — the right attitude for the routine 
worker no less than for the foreman or other 
executive. Without this attitude it is impos- 
sible to understand modern industry, or to 
train effectively for success. With it one can 
go as high as his ambition and energy and 
persistence will carry. It is the starting point 
for all advancement 
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How Teamwork Developed 

NOT long ago I was passing through the 
yard of the great Hog Island ship- 
building plant near Philadelphia 
when a six-foot, two-fisted fellow in working 
clothes, with a big smudge on his face that 
half-concealed a broad grin, stepped out of 
a passing crowd and called me by name. I 
hadn't the slightest notion who he was until 
he explained that he came from an Ohio town 
and recalled that I had last seen him at the 
local country club in white flannels ready for 
a tennis game. He was one of the popular 
young lawyers of the town. 

"Well, Henderson," I said, "you can't 
blame me for not recognizing you. This is 
a new kind of a job for you. What on earth 
are you doing here?" 

"Licking the Kaiser," came back the an- 
swer like a shot. "I got sick of sitting around 
. i^ tny office with less and less to 

on fire. I wanted to enlist; but 
that would have meant leaving my wife and 
babies dependent on charity, and I wasn't 

10 
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ready to do that. So I shut up my office, 
came down here, and landed this job. There's 
a chance here to do something real for the 
country and earn a good honest living at 
the same time. And let me tell you, I'm 
never going back. No more law for me. Law 
is a game in which every fellow plays a lone 
hand. There's no teamwork. In this job it's 
just the opposite. I don't like to bicker and 
fight with people all the time. I want to 
work with them, not against them." 

Henderson was only one of a great many 
professional men who have felt dissatisfied 
with their part in the war and would like to 
join hands with other men in putting through 
some big job. But few have Henderson's 
courage and independence. It is already 
clear that he made a wise move. Within a 
short time he was raised to foreman and later 
made an assistant to one of the superintend- 
ents. So he is doing at least as well finan- 
cially as he would have done in the law. 

The best of it is that he is happy in his job. 
He has made a place for himself in a big and 
wonderful team. He is satisfying his instinct 
— every man's instinct — for working in close 
and harmonious relations with his fellows. 

Usually we fail to realize how deep-seated 
and ancient that instinct is, and Kcyw Ix^cAat 
mental it is as the very basv% oi tcvaft^^vcv ^^^- 
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duction. To make this clear let us go back 
for a few pages into industrial history. 

One is apt to think of factory organization, 
with its cooperation and time-saving methods, 
as, a recent creation. As a matter of fact, it 
is the growth of centuries. To understand it 
fully we must know something of its past and 
see how it gradually developed, step by step. 

The beginnings of modern production 
methods can be traced back to the days of 
savagery, when man lived very much as the 

_ -. . . . beasts with whom he shared the 

ihe Frimime Age .|j t^u- • •^• 

* wilds. This primitive age was 

the age of complete independence. There 
Was no teamwork. Each man lived and 
labored and died alone. He was entirely 
dependent on his own effort to supply his 
every need — to get food and clothing and 
shelter, and to protect himself against the 
dangers which surrounded him. 

Today a man usually gets his living by 
performing certain work for which he re- 
ceives money that can be exchanged for goods. 
The actual product of his hand or brain may 
be of no use to him personally. Assume, for 
example, that his work is the manufacture 
of rubber tires. Even if he owns an automo- 
bile he can use only a few of them. Yet, by 
helping to manufacture tires the modern man 
^^makes a living^^ which is iufirvitelY more sat- 
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isfying, more comfortable, more secure than 
that of the savage whose every effort was 
spent in directly supplying his own needs. 

The difference is primarily a difference 
ir teamwork. A man today can devote him- 
self to making tires because there are mil- 
lions of people who 
want tires, who are 
unable to make them 
for themselves, and 
who arc willing to buy 
the tires that others 
make. They are busy 
producing other goods. 
Some are growing 
wheat; others are 
grinding wheat into 
flour; others are bak- 
ing flour into loaves 
and cakes. Some are 
growing cotton or rais- 
ing sheep; others are 
spinning and weav- 
ing cotton and wool; 
others are making cloth 
into clothing. And so 
the vast cooperation 
which is modem busi- 
ness is carried on through a wotld-^vift. 
division of labor, by w\iVc\i out ^o^<^^ ^«-- 
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votes himself to producing a certain useful 
product, knowing that the results of his labor 
will be exchanged for other products which 
he needs and which other workers are pro- 
ducing. 

It is a long journey from primitive times 
to the present industrial age. Some authori- 
ties mark the progress by the character of 
tools which man gradually developed. Thus 
it is common to speak of the Stone Age, the 
Bronze Age, the Iron Age and the Steel Age 
as steps in the advance from savagery. 

More important than tools, however, is or- 
'ganization. Three systems of organization 
mark the stages of progress: 

1. The Family System. 

2. The Domestic System. 

3. The Factory System. 

The first step toward cooperation came 
with the emergence of some sort of rude fam- 
ily organization from the unorganized con- 
dition of the primitive age. The first indus- 
trial team, the forerunner of the factory, was 
the family of prehistoric times — the husband, 
his mate, and their children. 

The formation of even this small group 

made division of labor possible. With his 

spear the man ventured forth in search of 

game. The woman devoted herself to pre- 
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paring food or to making clothes. As the 
children became old enough to work, tasks 
were given them, and so there p. , . , 
grew up an organization in which ^ // <c 
each member of the household per- 
formed certain work that contributed to the 
welfare of all. In short, there was spe- 
cialization of work. With specialization 
came increase in skill. Five people in a 
family found that they could get a better liv- 
ing and get it more easily by this method of 
division of labor than by the old method in 
which each worked alone. 

Compare this first industrial unit with the 
modern factory. The underlying idea is the 
same. This idea is that specialization in- 
creases skill and speeds up production. Gne 
hundred men in a watch factory can make one 
hundred watches in far less time than one 
man can make one watch. Why? Because 
in the case of the hundred men, division of 
labor and teamwork are possible. Each of the 
hundred does not try to make one watch; 
each performs a particular function in watch- 
making. One is cutting the tiny cogwheels; 
he cuts all the wheels for the hundred 
watches, and because he specializes in wheel- 
cutting he becomes extremely expert. Others 
are turning the delicate bearing^^*^ o\Snr.v^ ^^^^^ 
making the cases ; aud so otv. "ft^ ^xi^^v^v^^sN^^?* 
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the work, each man is able to concentrate on 
one task. The result is skill, speed, increased 
production. 

One of the results of cooperation under 
the Family System was that some families, 
in time, began to produce more than they 

needed. Perhaps some com- 
^J^^ii^^ oj bination of fertile soil and f avor- 
^ able weather made one family's 

yield of grain bigger than usual. Up Utit 
river a few miles was another family whose 
crop had been destroyed by flood ; but its win- 
ter season of hunting had been successful, 
yielding a large supply of furs and hides. It 
was natural for the river group to come to the 
other group and offer to exchange hides for 
grain. Such a plan brought advantages on 
both sides. The hide owners needed food ; the 
grain owners had more food than they could 
use, whereas they could use the hides. So 
they traded. 

Thus the idea of teamwork spread beyond 
the family organization and expressed itself 
in cooperation between groups. In the illus- 
tration just given, to be sure, it was largely ac- 
cidental. There was no organized method of 
cooperation between the two families. But a 
start in business relations was made. Com- 
munication between groups was established. 
The advantage of trading was proved. And 
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another step in developing teamwork was 
taken. 

In the course of ages the increase in facili- 
ties for exchanging goods made possible a new 
organization of industry under what is known 
as the Domestic System. 

Encouraged by the ease with which it could 
trade its surplus, a group would gradually 
come to specialize in the production which 

yielded a surplus. Thus, cer- r^. r^ j. c i 
. • r •«• 1 1 ^ J i '11 1 he uomeslic oystem 
tain families developed skill ^ 

in spinning and weaving, and gradually they 
found it profitable to devote all their time to 
textile work. By trading textile products to 
the producers of food and other necessities 
they were able to make a better living than 
by trying to produce all these things for them- 
selves. 

Each domestic establishment in time be- 
came a specialized shop. In the clothing 
industry, for example, the same family no 
longer performed all the steps necessary to 
the production of cloth. One family devoted 
itself to raising sheep and gathering wool. 
Another bought the wool from the producers 
and carried it for sale to the weavers. This 
group was the forerunner of modern brokers, 
who serve as middlemen between manufac- 
turers and the producers of raw materials. 
The family of tfie weavw ^tNoXfc^ \\s.€s5l v^ 
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making the wool into cloth. Another family, 
serving as retail stores serve today, bought the 
finished cloth from the 
weavers for resale to 
customers. 

Thus the industry of 
a region became "de- 
partmentalized," and 
the old idea of inde- 
pendent groups was 
lost in the new idea of 
cooperation between 
groups. Here and 
there the Family Sys- 
tem persisted in lone 
examples. Especially 
in the thinly-settled 
agricultural regions 
the old arrangement of 
each family directly 
supplying all its own 
needs continued. But 
these were the excep- 

tions. Group coopera- 

Four stages in Industrial t^o" was the prevailing 
Development rule of the ncw age. 

This age of the Domestic System bridges 
the period between the Family System and 
the Factory System under which we live to- 
day. In England, the Domestic System had 
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become the prevailing organization of indus- 
try by the middle of the fifteenth century, and 
it continued to prevail until the middle of the 
eighteenth century. 

Perhaps no three hundred years of history 
mark such advances in commerce as these 
three centuries. This was the period of great 
explorations, of the discovery of America, of 
the opening of the new route to India around 
the Cape of Good Hope. Colonies were 
being sent out to settle new lands. The rapid 
expansion of markets lured the trader on to 
vaster exploits, and this in turn stimulated the 
producing power of the craftsmen back home. 
Roadways were built; ship sailings became 
frequent; coach lines were established. The 
people of the world were becoming ac- 
quainted with one another, and were expand- 
ing their industrial cooperation beyond local 
boundaries. 

One effect of this development was the rise 
of the cities. The farm ceased to be the in- 
dustrial unit. Towns sprang up as families 
drew closer together for greater «,,««, 
convenience in trading. The J*^•^'^ ^i'^^ ^/ 
seaports especially became great 
centers of business. Production tended to 
more and greater specialization as these 
centers grew in population and themselves 
became important matVLtV^- Ttvwx^ "Ssx^ 
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home was still the workshop, industry was 
now highly departmentalized, and the six 
types of business which we recognize today 
were already quite distinct. 

That is to say, under the Domestic System 
you found such specialized types as : 

1. Extractive industries, represented by 
producers of raw materials — farmers, fisher- 
men, miners, lumbermen, quarrymen. 

2. Manufacturing industries, represented 
by artisans and craftsmen — spinners, weavers, 
tanners, smiths, carpenters, masons. 

3. Trading industries, represented by mer- 
chants. 

4. Financial industries, represented by 
banks. 

5. Transportation industries, represented 
by caravans, coach lines, ships. 

6. Contributive industries, represented by 
lawyers, physicians, public officials, and the 
like. 

Side by side with the evolution of trade and 
industry were changes in the social structure. 
Political equality was slowly emerging. The 
idea of cooperation was being more and more 
applied in every department of human life. 
In some regions progress was moire rapid than 
in others, even as today you find advanced 
nations and backward nations. 

One factor which exerted a profound influ- 
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ence upon business was the guilds. First 
came the merchant guilds, associations of 
traders bound together by .^ , j n ^ 

common business interests, q^^^ ^ "^^ 
and these were followed by 
the craft guilds. Craft guilds were associa- 
tions of artisans, and in time they came very 
largely to control their branches of industry. 
The craft guilds sought not only to protect 
and promote the interests of the working 
:lass, but also to promote honest work. Stand- 
ards were established. Pride in workman- 
ship became a characteristic trait of the guild 
craftsmen. Pride in his calling and a con- 
stant striving for better methods were natural 
results. Systems of teaching apprentices were 
developed, and ""regulations governing en- 
trance to the crafts were established. Business 
training had its origin in those early efforts 
to improve and standardize industrial 
methods. 

By the eighteenth century production had 
reached a high state of development, trade 
was highly organized, and many features of 
the modern factory were here. For example, 
the working force was not confined to mem- 
bers of the household; employees came in 
from the outside and worked for wages as 
they do today. 

And yety in all the V70t\^ ^t,tt. ^w. ^tf^^^ "^ 
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factory — in the sense in which we use the 
term today. There were specialized work- 

shops; there were employers; 

was congregated labor; pro- 
duction was carried on to supply customers. 
But there was no factory. 

Industry had traveled far. Each age had 
brought its lessons, added its improvements, 
and carried man farther along the road of 
cooperative effort. 

The PRIMITIVE AGE introduced him to the 
forces of Nature, saw him fashion his first 
rude tools, and taught him the way of self- 
preservation. 

The FAMILY SYSTEM discovered the prin- 
ciple of cooperation and applied it in indi- 
vidual work through division of labor. It 
demonstrated the advantages of exchange. 

The DOMESTIC SYSTEM took the principle of 
cooperation and applied it to groups. It took 
the idea of exchange and built up a vast sys- 
tem of trading. It applied specialization, not 
only in the production of goods, but also in 
the production of services. 

This progress represented the slow growth 
of thousands of years. Then in the eighteenth 
century came a series of mechanical inven- 
tions — chief among them the steam engine, 
the spinning whttlj and the loom — and within 
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a single generation the old order of industry 
was overturned. The factory was here — 
first located along water-courses for power 
and later located to suit raw material and 
market conditions when power could be gen- 
erated anywhere. So swift was the transition 
that the events which brought it about have 
been called the Industrial Revolution. 

The Industrial Revolution marks the be- 
ginning of the present industrial age. It 
ushered in the modern organization of busi- 
ness. It made possible the marvelous team- 
work and the wonderfully increased produc- 
tion of the Factory System. 



Ill 



The Coming of Machinery 

MACHINERY was the new element 
which the Industrial Revolution 
brought to production work. In 
place of muscle power it put mechanical 
power. The result was an enormous gain in 
output. 

It was the coming of machinery that 

changed the manufacturing unit from the 

household group to the modern industrial 

plant. Up to the time of the In- , 

inT^^^ dustrial Revolution (about one 

hundred and fifty years ago) 
progress had been mainly in the development 
of human teamwork. Through century after 
century of experience men had gradually 
learned how to organize and how to cooperate 
with one another. 

But so far as machinery was concerned, 
progress had been slow indeed. Agricultural 
implements and manufacturing tools were 
still extremely primitive. Many of them had 
showed no improvement in thousands of 
jears. The spinning wheel and the hand 

24 
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loom were the most practical mechanical in- 
ventions that had been devised. Both were 
crude hand machines, of limited capacity, 
operated by foot-power, and dependent di- 
rectly upon the skill of the persons operating 
them. 

It is true that the power of steam had been 
discovered, and as early as 171 1 had been 
used to lift water from coal mines. But the 
steam engine of that time was a rather awk- 
ward affair, and little practical use was made 
of it. The fact is, there were no manufactur- 
ing machines for the new power to drive; con- 
sequently, for many years the steam engine 
was lying idle, waiting for invention to har- 
ness it to the tasks of industry. 

The awakening came in the latter part of 
the eighteenth century. Beginning in 1764, 
there followed in quick succession «,, - , 
a series of remarkable inventions. L f^"^^'^* 
The progress of the fifty years 
thereafter is strikingly pictured in ten im- 
portant events of this period: 

1764 — ^James Hargreaves, a weaver, in- 
vented the "spinning jenny." 

1769 — Richard Arkwright, a barber, suc- 
cessfully operated his "water frame," a spin- 
ning machine driven by water power. 

1779 — Samuel Crompton, a weaver, com- 
bined the Hargreaves and Kt\swt\^x\^^^^^^ 
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I&rgreavea' Spinning Jenny 



a new power-driven 
machine which he 
called the "spinning 
mule." 

1782 — ^James Watt, 
an engineer, patented 
a double-action steam 
engine designed for 
the propulsion of ma- 
chinery. 

1785 — Edmund 
Cartwright, a clergy- 
man, invented the 
power loom. 

I 78s — Watt's 
double- action engine 
was employed to drive 
a textile mill. 

1786 — Henry Cort, 
an iron manufacturer, 
invented the puddling 
process of converting 
pig into malleable 
iron, and perfected 
machinery for rolling 
malleable iron. 

1793 — Eli Whitney, 
a school teacher, in- 
vented the cotton gin. 

1807— Robert Ful- 
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ton, an engineer, oper- 
ated the first steam- 
boat, the Clermont, on 
tile Hudson River. 

1814 — Robert 
Stephenson, an en- 
gineer, invented the 
railway locomotive. 

The immediate ef- 
fect of the Hargreaves, 
Arkwright, and 
Crompton inventions 
was to speed up the 
spinning processes. 
Yarn was manufac- 
tured more rapidly 
than the weavers, with 
their old hand frames, 
could convert it into 
cloth. A power loom became a pressing 
need of the times, and Cartwright's invention 
came in answer to that demand. Similarly, 
the machines for spinning and weaving called 
for raw cotton more rapidly than hand pick- 
ers could separate the lint from the seed ; this 
led to Whitney's invention of the cotton gin. 
The increasing use of machinery called for. 
improvements in the production of iron and 
steel; Cort's invention directly served this 
need. With trade growing so i?k.^\^-^ •&& •*. ■^^- 
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suit of machine production, increased de- 
mands were made upon transportation; the 
invention of the steamboat and locomotive 
contributed new and powerful agencies as car- 
riers of commerce. Thus, one invention 
blazed the way for the next one. 

Within a remarkably short space of time, 

machinery had been devised to do almost 

every kind of manufacturing. One machine, 

/ L attended by a single opera- 

work in a day than a whole 
team of men. The result was an enormous 
cheapening of the cost of production. Handi- 
craft workers found it impossible to compete 
with the machines. Nor was it feasible for 
the artisan to buy a machine and install it in 
his home, as had been the case with the tools 
and implements of the domestic period. The 
best arrangement was to group a number of 
machines together and attach them to a single 
engine. 

The Factory System was the natural result 
of this combination of circumstances. Men 
deserted their domestic workshops and flocked 
to the big plants, which, during the latter 
part of the eighteenth century, were spring- 
ing up all over England. Communities situ- 
ated near coal mines or near waterfalls were 
favorite places for the location of plants, be- 
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cause of their cheap fuel or cheap power. 
Factory towns developed, whole communi- 
ties of people working at a single industry — 
in some cases, in a single large plant. 

There had been production by workers as- 
sembled in communities before the factory 
era, but their work was largely individual. . 
Each man brought his own tools, and his rate 
of production was limited only by his skill in 
using them. Under the new system tools were 
for the most part fixtures in the factory, and 
the rate of production depended partly upoa 
the speed and capacity of the machines as 
well as upon individual skill. 

The coming of machinery affected produc- 
tion ( I ) in its methods, changing them from 
handicraft to what is called "industrial" or 
machine production, and (2) in its organiza- 
tion, changing it from small units, owned by 
the individual worker, to large units owned 
by groups of capitalists. Its effect upon or- 
ganization was shown {a) in the rise of capi- 
talism and the development of the corpora- 
tion, and {b) in the development of the idea 
of profit. 

By capital is meant all property used in 
production. Under the Domestic System 
capital existed chiefly in the form of land and 
tools. The artisan as well as -, .. 
the farmer was both capitalist. "' ^'"^ ^^ Cat^^^w 
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and worker; he owned the tools of production 
and he performed the labor of production. 

Under the Factory System it became diffi- 
cult for the worker to continue this two-fold 
function. Instead of cheap hand tools, the 
equipment of manufacturing was now expen- 
sive machinery. If he had money sufficient 
to buy machinery and equip a plant, the su- 
pervision of his investment called for all his 
attention. If, on the other hand, he was un- 
able to become a factory owner, he usually 
became a factory worker, an employee of the 
owner of the machinery. 

With the development of business and the 
consequent growth in manufacturing and 
trading enterprises, larger and larger amounts 
of capital were called for. Not only were 
there larger investments in fixed capital, such 
as factory buildings and machinery, but also 
more working capital was required in the 
form of money with which to purchase raw 
materials and supplies and meet the demands 
of payrolls and other current expenses. It 
became increasingly difficult for one man or 
even a partnership of two or three men, to 
supply the needed capital. Gradually a sys- 
tem of group ownership developed, by which 
many people joined together to contribute the 
necessary capital for equipping and operating 
a plant 
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'Thus, the corporation was born of the need 
of the factory for capital — a need created by 
the larger scale of equipment and operation 
involved in machine production. 
Though the corporate form has J*^^ \^^ ^ 
assumed the chief place m modern 
industry, it has not succeeded in pushing 
aside the older forms of ownership, so that 
today you will find operating side by side: 
(i) the sole proprietorship, (2) the partner- 
ship, (3) the corporation. 

In the sole proprietorship one man contrib- 
utes all the capital, owns the enterprise, and is 
responsible for its success or failure. This 
form of ownership, which was universal at the 
beginning of the factory era, is now used 
mostly for small enterprises involving no con- 
siderable investments of money. 

The partnership is simply an extension of 
the sole proprietorship idea. Here two or 
more owners share in the proprietorship and 
control according to an agreement among 
themselves. This form of ownership is largely 
used by trading and professional concerns. 

The corporation is an arrangement by 
which many people share in the ownership 
of an enterprise in proportion to the number 
of shares of its capital stock which they hold. 

The partnership rests on the basis of a pri- 
vate agreement among partners, and becaxis.^ 
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of its nature the relation is personal and in- 
timate. Each partner is individually re- 
sponsible of all business acts comitted in the 

firm name. Only men 
well known to one an- 
other will enter into 
a partnership; neces- 
sarily the number of 
its members is limited. 
A corporation, on the 
other hand, is an or- 
In the sole proprietorship, ganization chartered 

ownership is held by a , - , - 

single individual by the State ^nd Sub- 

ject to state supervision. Ownership in it 
does not involve such risks and demand such 
close touch with the business. 

From the point of 
view of industry, the 
great advantage of the 
corporation lies in its 
ability to gather to- 
gether large sums of 
money for business 
purposes. Shares of 

In a partnership, ownership StOCk may DC m de- 
is divided among the part- nominations of $IOO, 

ners m proportions agreed ^^^^^a^^^^-^^**"^ ^*' **"- ) 
to among themselves ^^q, Or even lesSer 

amounts, and this splitting of the ownership 
into small units enables thousands of people 
to invest their surplus money and become 
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part-owners in a business. At the same time, 
the total number of shares is great and pro- 
vides ample capital. Another advantage is 
that the death or disability of an owner, which 
in the case of a sole proprietorship or partner- 
ship invariably calls for the winding up of 
the business, does not affect the corporation. 
The shares pass through sale or inheritance to 
another, and the business itself is untouched. 

The corporation has 
become the dominat- 
ing form of industrial 
ownership under the 
Factory System. Not | 
only great transporta- 
tion and industrial 
enterprises, like the 
transcontinental rail- in a eorporatb 
roads and the big-scale fe" ciUSoT'lctt 

manufacturing and owned by its stockholders 

trading concerns whose capital is reckoned 
in millions and even in billions, but a large 
number of smaller enterprises have found the 
corporate organization the most satisfactory 
arrangement for financing their undertakings. 
With the rise of capitalism came the idea 
of profit. Before the age of factories, when 
the artisan represented both ... . n /■ 

capital and labor, it was not ^"^^ ^ ^«'^' 
necessary to distinguish the earnings of capital 
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from the earnings of labor. But with the 
separation of capital and labor in the factory, 
such a division became necessary. Labor 
asked for its earnings immediately in the 
form of a fair wage for its investment of time 
and energy and ability ; and capital asked for its 
earnings in the form of a fair though delayed 
return, or profit, on its investment of money. 

Capital and profit are not peculiar to the 
Factory System. They existed long before 
the first power-driven machine was devised. 
Rent was charged on land and on agricultural 
implements very early in the development of 
organized industry, and the practise of col- 
lectingj interest for the use of money was com- 
mon throughout the period of the Domestic 
System. But the development of factories, 
with their vast accumulations of capital, and 
of corporations, with their numerous share- 
holders, enormously stimulated the growth of 
these ideas. 

What is peculiar to the Factory System is 

the idea of power-driven machinery. To take 

a process of manufacture that required the 

close attention and experi- 
Machinew. the Dts^ ^^^^^ gj^j^ ^f ^^ rt, and 

lindtve teature of the . ^ r ^u- 1 

Factory System to transfer this process to an 

automatic or semi-automatic 
machine — that was the distinctive achieve- 
ment of the Industrial Revolution. It added 
machinery to the teamwork of production. 
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The early attitude of the handicraft work- 
ers toward this change was one of resentment. 
They saw their jobs being taken by machines. 
And so there were riots in some of the indus- 
trial centers of England. Machines were 
smashed. Voices were raised in protest 
against the new movement which was "de- 
grading" labor and "ruining the country." 

What these men failed to see was the essen- 
tial fact that transformed the whole structure 
of business, and that speedily brought every 
t3rpe of production under the Factory System. 
It was the fact that increasing the rate of pro- 
duction cheapens the cost of production. The 
introduction of spinning and weaving ma- 
chines immediately cheapened the cost of 
cloth, and what before had been only for the 
rich now came within the reach of those of 
moderate means. In every industry in which 
machinery was introduced, it immediately 
had this eflfect upon production — it lowered 
the price, and brought luxuries within easy 
grasp of all. 

Not only were the standards of living 
raised by the introduction of machinery, but 
workmen soon learned that by means of ma- 
chine production they could #. .# t 
earn higher wages than had Effect of Machinery 

. .i^t • It- 1 J t- J ^poTi the Workers 

been possible in the old hand- 
icraft days. The very i^LCt \![v^\. tcv^Oc^snrx^ 
was a high-speed, time-%^Nm^ \\v%v\xxxsnrx^^ 
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made the worker who operated the machine 
more productive and therefore of greater 
earning power. 

And so, with the rising standard of living 
came this increase in the earnings of the 
worker, enabling him to buy his share of the 
increasing comforts and conveniences of civili- 
zation. The watch was a certain badge of 
wealth a hundred years ago; no ordinary citi- 
zen could aflford to wear one. Machinery has 
made it possible to buy a watch today for $i. 
The bathtub, the telephone, the electric light, 
the kodak, the Ford — these things are com- 
monplaces today. We own them and use 
them, little realizing that we are enjoying 
comforts and conveniences which were be- 
yond the reach of kings a hundred years ago. 
It is only when we look back and see the forces 
which have produced them that we realize 
how vast is our debt to machinery — and to 
the men who have organized and applied me- 
chanical principles to the work of the world. 

Profit is the incentive to production. Ma- 
chinery is the instrument of production. 
Teamwork — the teamwork of workers with 
one another and of workers with machinery 
— is the method of production. And since the 
purpose of production is to satisfy human 
need and desire, this is true: Every gain in 
J>roduction is for the good of all. 
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Factors in Modern Industry 

A FEW years ago the officers of a certain 
American automobile company awoke 
to the fact that their plant was not 
making any money. It was a large factory, 
well situated, equipped with modern ma- 
chinery, employing ii,ooo men, and turning 
out an average of 175 cars daily. The cars 
readily found buyers and the company was 
doing a big business, but practically every- 
thing that came in from sales went to pay the 
costs of production. 

Of course the first remedy that would come 
to mind in this situation is "raise the price," 
That occurred to the factory management, but 
the sales department immediately showed 
how impossible it was. Competition was too 
keen, the company had built a great reputa- 
tion on its price, and to raise prices at this 
stage would be business suicide. Some other, 
way of righting the situation must be found. 

The general manager called a conference 
of heads in the production department. It in- 
cluded the factory supetrnX^tv^^xA.^ ^^ OwnsJl 
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engineer, the chief designer, the head of the 
planning department, and a number of fore- 

men. He frankly outlined 
?^hki^^ "^ ^^^"^"^'^ the situation, showed his aids 

just how the business had been 
going, and then told them that the problem 
was up to the producing end of the business. 
In other words, since selling prices could 
not be increased, production costs must be 
lowered. 

It was not a question of cutting the wage- 
scale, the general manager explained, nor of 
economizing on cheaper raw materials. It 
was a question of organization, of better ad- 
justment of the teamwork of the factory, so 
that the rate of production would be in- 
creased. It was a question of getting more 
production out of the plant. 

The factory men jumped to that problem. 
They were production men, every one of 
them, with a keen sense of teamwork and a 
just pride in workmanship. If the factory 
was not making good, they wanted it to make 
good. It was their business to make it make 
good. That was their attitude. Of course 
they were employees; their salaries and wages 
came regularly; they had suffered no hard- 
ships from the failure of the business to earii 
a margin. But they were sensible enough to 
know that in an established industry such a 
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condition is not healthy; that it hinders 
growth; that it is certain to bring failure in 
the end unless the condition is remedied. So 
business sense as well as professional pride set 
them to the task. In the series of conferences 
that followed every man contributed his part 
toward working out a plan which in the 
course of a few months was laid before the 
directors of the company, approved and 
adopted by them, and shortly put into eflfect. 

What was the result? Three years later 
that factory was turning out 250 automobiles 
daily, instead of 175; it was doing this with a 
force of 6,000 employees, instead of ^, ^ , - 
11,000; it had raised the wage-scale J^^^""^ 
in its plant 11 per cent, had lowered 
the price of its automobiles 25 per cent, and 
was making a good profit. 

The details of how this seeming miracle 
was accomplished — how that factory was re- 
organized, its teamwork made efficient, and 
its production so enormously increased — 
make a telling story. By the one item of re- 
arrangement of machinery alone, for ex- 
ample, the floor-space requirements were re- 
duced ID per cent. By reaching into its 
scrap-pile the factory saved a clean million 
dollars a year in waste metal. But all these 
details can be summarized in a list of three^ 
basic factors which were vlk\ft OcCv^i 0^^\s\rx>5^ 
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in the plan of reorganization, and .whose ap- 
plication brought to pass so remarkable a 
result. These factors, which you will recog- 
nize as operating everywhere in business to- 
day, are: 

1. Standardization. 

2. Specialization. 

3. Elimination of waste. 

The end sought, the purpose toward which 
these factors work, is the reduction of cost. 
The means toward that end is big-scale pro- 
duction. 

Big-scale, or quantity, production Has come 
to be a chief characteristic of modern indus- 
try. Seventy-five years ago, when the Bald- 
win Locomotive Works were 
Quantity Production just getting established, it fre- 
quently required an entire 
year to build one locomotive. Today the 
Baldwin Works turn out nearly 2,000 locomo- 
tives a year, an average of about six for every 
working day. Watches, which used to be 
made by slow and difficult processes or indi- 
vidual labor, are now produced in quantities 
so great as to startle the imagination. A single 
American company turns out 14,000 watches 
a day. And so with a long list of other prod- 
ucts. Kodaks, typewriters, phonographs, sew- 
j/2^ machines, firearms, shoes— as well as au- 




tomobiles, locomotives, and watches — are now 
produced not by the piece or the dozen but 
by the thousand or the hundred thousand. 

Under the old handicraft methods of the 
Domestic System, big-scale production was 
hardly known. Production costs then were a 
matter of simple 
multiplication. If 
one spinner could 
spin loo yards of 
yarn in a certain 
period, to pro- 
duce I, coo yards 
within the same 
time involved hir- 
ing nine extra ^'^ T""" "* Locomotive 
spinners. Each got the same wage, so each 
of the thousand yards cost as much as each of 
the hundred yards. The quantity of produc- 
tion did not afiect the cost. 

But with the production of machinery, 
manufacturers found that costs were not so 
precisely a matter of multiplication. The 
expense of operating 200 machines 
is not double that of operating 100 f/w? 2* 
machines, though the effect of the 
change is to double the output. The larger 
number of machines may call for twice the 
number of attendants, but it does not involve 
doubling the force of fLtematv. mA e.-wi^^^^t.'i> 
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nor does it call for an equal increase in the 
outlay for heat, light, power, taxes, rent, in- 
surance and all those other items of "over- 
head expense" which enter into produc- 
tion. 

Thus, a factory making 5,000 articles per 
month at a total manufacturing cost of $10,- 
000 might find that it could double its output 
by an additional expenditure of $7,000. Sup- 
pose that the selling price for its product is 
$2.30. On the basis of an output of 5,000 the 
cost of production is $10,000, or $2 per unit, 
leaving a profit of 30 cents. On the basis of 
an output of 10,000 the cost of production is 
$17,000, or $1.70 per unit, leaving a profit of 
60 cents. In other words, doubling the out- 
put means in this case doubling the margin 
of profit. 

It was exactly this principle that guided the 
production men in their planning for the au- 
tomobile factory: Increasing the rate of pro- 
duction decreases the per-unit cost of produc- 
tion. The immediate purpose of all their 
planning was to lower the cost of producing 
each automobile; any decrease that could be 
made would be so much profit gained. 

In the factory there are two elements of 
rr. f 11^ , . f prime importance : (i)Time, 

Time and Material and (2) Material. Idle time 

and wasted material are the great enemies 
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of efficient production. It is by utilizing 
time and material up to the highest notch of 
efficiency that the rate of production is in- 
creased and the per-unit cost of production 
lowered. 

Every minute that a machine stands idle in- 
creases the burden of expense. The machine 
represents an investment of money — fre- 
quently money borrowed on bonds or notes 
upon which interest is paid. The interest 
charge is going on all the time, whether the 
machine is idle or productive. Every minute 
that a workman loses at his task lengthens the 
time required to complete his part of the man- 
ufacturing, and so adds to the cost of manu- 
facture. Even where men are employed at 
piece-work, and it would seem that whether 
they work fast or slow is a matter that affects 
only their own pocketbooks, it is the factory 
as a whole that suffers from slow work. For, 
those overhead expenses mentioned on a pre- 
vious page — ^heat, light, power, taxes, insur- 
ance, rent, expenses of administration, and the 
like— do not slow up with the slow worker. 
They are piling up all the time; hence the 
great importance of making every motion and 
every minute count. In fact, the prime rea- 
son for the piece-rate and for the various 
bonus systems based upon the piece-rate is to 
encourage more rapid work^ 
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An outstanding example of how a demand 
for quantity production was met is shown in 
the ship-building activities of the United 
States following its entrance into the War in 
19 17. The problem here was not so much the 
factory problem of lowering costs as it was 
the imperative war problem of turning out 
ships as rapidly as possible. But the methods 
pursued were the tested methods of the fac- 
tory — the same methods which had already 
worked in the automobile factory, the locomo- 
tive works, and the watch factory. 

The basic factor in these methods was 
standardization. Instead of handling each 
ship as an individual job, calling for its 
^ J J. . own special design and for in- 
Standardtzation dividual treatment, the govern- 
ment's authorities decided how many ships 
of a certain tonnage should be built, adopted 
a standard design for all ships of that size, 
and were then able to proceed with quantity 
production. If 1,000 ships of one design were 
to be built, it meant 1,000 engines of ex- 
actly the same type and size, 1,000 rudders 
just alike, 1,000 propeller systems, and all 
the material for 1,000 hulls, with com- 
plete equipment, fitted together in the same 
way. 

You can see how such a policy would speed 
up production. Standardization made the 
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task of building the i,ooo ships not i,ooo sep- 
arate jobs, but one job. The makers of steel 
plate for the hulls were able to concentrate on 
their part of the job. An order of such size 
made it possible for them to install time-sav- 
ing machinery to stamp and cut the steel in 
exactly the right dimensions. Similarly with 
the makers of other parts. The workmen, 
through concentration upon a standardized 
process of manufacture repeated many times, 
gained additional skill and speed in their 
work. 

Standardization calls for specialization. It 
tends to narrow the list of products. Too 
great variety of standard articles would defeat 
the very purpose of standard- . 

ization, for it would increase the ^P'^^'^li^^^ion 

number of manufacturing processes. Thus 
the government's policy in shipbuilding was 
to adopt a few standard types, and specialize 
on these. This policy has enabled the Ford 
Motor Company to turn out 2,000 automo- 
biles a day. Its big-scale production and 
small per-unit cost are the direct result of 
its specialization upon a very few types of 
cars. It was this policy that guided the gov- 
ernment in its adoption of a standard motor 
for airplanes and of a standard machine gun 
for the army. Concentration upon a single? 
product permits great divvsvow ^i \ifeKJX^ 



46 PRODUCTION METHODS 

specialization in the production of parts, and 
iiicreased rate of production. 

Textile mills apply the same principle 
when they specialize on a few weaves of cloth, 
turning out enormous quantities of each. 
Similarly with shoe factories which specialize 
upon one or two grades of shoes. It is apply- 
ing on a big scale the familiar truth that 
you can accomplish more and do it in less 
time by concentrating upon one line of work 
than by scattering your efforts over several 
lines. 

Standardization brought interchangeable 

parts. Since each ship-part was standard, it 

would go equally well on any one of the i ,000 

y , 11 r% , ships. This meant a great 
Inierchangcabk Part, ^^^^^^^^^ i„ fitting ^^^^ p^^ts 

together. No need now to set aside a certain 
shaft for ship No. 5 ; the shaft was standard 
and would fit any vessel, from No. i to No. 
1,000. Thus each part would be made in 
quantity and kept in stock, ready for the day 
when it was to take its place in the fabrica- 
tion, or putting together, of some vessel. It 
is from tiiis that we get the expression "fabri- 
cated ships." 

In the watch factory and in the automobile 
plant watches and automobiles are "fabri- 
cated" in much the same way. Time is thus 
gained both in the big-scale production of 
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parts, and in the assembling of these parts into 
the finished product. 

Standardization brings its advantages not 
only to the producer, but also to the user of 
the merchandise. The Ford owner in Manilla 
can obtain in his local agency or repair shop 
the duplicate of any broken part. The type- 
writer which breaks a key or loses a tiny bar 
no longer must be sent back to the factory for 
repairs ; the needed part can be obtained, and 
it will fit because it has been made standard 
and is interchangeable. 

But the saving of time is not the only item 
that affects production costs. There is that 
other element, material — the raw material 

which goes into a product Elimination of WasU 
and which represents a con- •' 

siderable portion of its cost. Modern indus- 
try discovered that much of its profit was 
being lost through sheer waste — through 
loose methods in the tool room and in the 
stock room, through faulty storage and ineffi- 
cient handling, and through the failure to 
make full use of material. Hence that other 
factor in modern industry — the elimination 
of waste. 

In the early days of the oil industry, for 
example, gasolene was a troublesome by- 
product which the refiners turned into creeks 
or got rid of as best they could. Toda^ ij^^s^ 
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tically every clement in crude petroleum is 
utilized. Cotton seed, after the removal of 
its lint, used to be thrown out or was burned. 
Now it is pressed for its valuable oils, and 
what remains is used as stock feed. In the 
packing plant today not an ounce of the 
slaughtered beef is thrown away; even the 
horns, the bones, the blood, and the hair are 
utilized. Mr. Armour used to say that he 
used everything in a pig except the squeal. 
In the machine shop the metal filings and 
scrap are carefully swept up and remelted. 
The lumber mill uses its sawdust as fuel. 

This principle of eliminating waste is ap- 
plied not only in making use of what had been 
thought to be useless, but also toward reduc- 
ing the spoilage of material. It is applied to- 
ward the reduction of every element of waste 
within the factory — ^waste floor-space, waste 
machine-time, waste labor, waste power, 
waste supplies. Everything which enters into 
the operation of the factory is an element in 
the cost of production, and the waste of any 
element is a drain upon the production. It 
is a proverb of the Standard Oil Company 
that the profits of the business are in its 
economies. 

The great advance which the last few 
years have brought in increasing the output 
of production is the result of science applied 
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to industry. The old idea of science was a 

thing of text-books and musty lecture-halls 

and mysterious laboratories. It .^ - 

was something apart from the j^j^^f'^""^ ^^^ 

practical everyday life of the 

shop, the factory, and the counting room. 

But today, science is the right hand of 
industry. It has taken the wasteful, slow- 
moving engine of Watt's time and developed 
the giant Corliss engine and the powerful tur- 
bine engine. It has harnessed the lightning, 
and added the power of electricity to that of 
steam; the electric dynamo, motor, telephone, 
telegraph, and arc and incandescent light 
have not only cheapened industrial processes 
but have decreased the dangers of factory 
work. It has added petroleum to the driving 
power of industry, developing the internal 
combustion engine driven by gas or gasolene. 
It has applied the laws of chemistry and 
physics to the work of the world, developed 
instruments of precision, and made possible 
that mechanical accuracy without which 
standardization would be impossible. 

In the single field of steel manufacture, for 
example, the application of chemistry trans- 
formed the business from the hit-or-miss pro- 
gram of guesswork to the certainty of a chem- 
ical formula. Charles M. Schwab tells an 
amusing story of Captain Bill ][ow^%^ ^^ Vjl- 
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mous works-manager of one of Mr. Carnegie's 
mills, "I remember very well," says Mx. 
Schwab, "the first time the Pennsylvania 
Railroad specified that the rails we furnished 
should be of a certain chemical composition. 
This alarmed the old captain. He had never 
heard such names as carbon and manganese. 
'Charlie,' he said to me one day, 'this damn 
chemistry is going to ruin the steel business 
yet.' " 

Many of the large industrial concerns 
maintain experimental departments. Here 
trained scientists are employed in constant in- 
vestigation and testing, in the hope of work- 
ing out improvements which will add to the 
plant's productivity. A single scientific dis- 
covery, like that of the Bessemer process of 
making steel, has increased the output of pro- 
duction many times. The enormous cheap- 
ening of steel which resulted from this im- 
provement in the manufacturing process, is 
largely responsible for the extensive use of 
steel in bridges, skyscrapers, and other con- 
struction. 

Thus the course of industry in every line 

has been in the direction of 

Modern Production ^^^ ^^^^^^ standardization, 

Causjor Bratn-workers ; ( .. . • i- ^• 

•^ (2) higher specialization, 

and (3) more complete elimination of waste, 

through the application of science and in- 




THE APPLICATION OF ELECTRICITY TO INDUSTRY 
HAS BROUGHT ECONOMY ^\;q t'g'eXOE^Ol. 
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vention to the problems of production. You 
might sum up all three factors in one phrase: 
closer and keener thinking about production 
methods. Machinery, factory organization, 
time-saving systems — all these are creatures 
of the brain of man, and man still remains the 
prime element in production. 

But he is a different kind of man from the 
old handicraft worker. He is more of a brain- 
worker and less of a muscle-worker. Ma- 
chinery takes the place of muscles, but it can 
never take the place of brains. Machinery 
is simply the instrument with which brains 
work — a more complicated tool than the old 
hand implement, but still a tool, a thing to 
be used. Because it is more complicated, its 
use involves more brain-work — ^more thought 
in organization, operation, and management 
— greater thought and skill in cooperation. 

And so it is that the modern factory calls 
for brain-workers i-ather than muscle-work- 
ers. Muscle work is cheap and must forever 
remain cheap, simply because it is so ineffi- 
cient. Harrington Emerson has said that 
"thirty men, as men work, will yield one 
horse-power of energy each hour; but so will 
one to five pounds of coal. A ton of coal may 
be assumed to have the energy of five men 
for a year." It needs only a swift comparison 
between the wages of five ttvexv io\ ^ ^^^x ^sn.^ 
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the cost of a ton of coal to show why steam 
and electric power have so largely taken the 
place of muscle power, and why muscle 
power, when it is used, gets low wages. 

On the other hand, br,ains command high 
wages. They have no rival in the field. None 
of the marvelous machinery which the auto- 

„ . .. ur r». f mobile factory had in its 

Brams Have No Rim ^ ui 4. 1 ^ 

equipment was able to solve 

its problem of how to lower costs. It took 

the brains of the production men to do that — 

the brains of those who planned coupled with 

the brains of those who put the plans into 

effect. 

The greater and more highly-developed 
the teamwork, the greater the degree of in- 
telligence required of team members. This 
is why modern production calls for brain- 
workers in every department and in every po- 
sition. It is the highest development of team- 
work that we have; the most specialized; the 
best equipped. 

Capital there is no lack of. The markets 
are world-wide and their demand for produc- 
tion is enormous. What captains of industry 
are everywhere looking for is brains — trained 
minds of men and women who will enter into 
this teamwork wholeheartedly, who will de- 
liberately set themselves the task of making 
their part of production 100 per cent efficient 
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There is no danger of such people being 
displaced by machines. There is no danger 
of such people being ground down, or losing 
their identity in the mass. They are wanted. 
They are needed. Brains are at a premium 
today. Industry is not only willing but eager 
to pay the price, for the success of its team- 
work depends upon the brain-work of its em- 
ployees. 



The Business as a Unit 

NOT long ago a certain sewing machine 
company had a factory superintend- 
ent whom we will call Pierce. Pierce 
was a thorough mechanic, a man who had a 
knack for machinery and got genuine pleasure 
out of working with it. He had also that 
other and rarer gift — ^the knack of manage- 
ment, the ability to direct men and win their 
loyal cooperation. As a production man he 
seemed to be a complete success. 

But when you went on the inside of the 
business you found a different story. There 
was no belittling Pierce's ability. He got the 

J UM .f n Ft work done, the sewing ma- 

A Man with One Idea u- 4. * u- u 

chmes came out at a high 

rate of production, and he kept costs down 
to the lowest. But there are other consider- 
ations in a business than production. There 
are problems of sales, for example. Pierce 
called these "outside matters," and because 
they seemed foreign to his department he 
ignored them. 

"Any improvement which was suggested 
because it would help sales was certain to be 

54 
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Opposed by Pierce," said the sales manager. 
*Tor example : We had a suggestion from sev- 
eral dealers pointing out that a slight change 
in the design and placing of the balance wheel 
would enable our sewing machine to be at- 
tached to a motor and driven by electricity* 
Small motors were being manufactured by 
the electric supplies people and advertised as 
aids to the housewife. Here was a chance for 
us. This added convenience in our machines 
would give us a strong selling point. 

"Yet, when the matter was put up to Pierce 
with the suggestion that he have a sketch pre- 
pared, he flatly turned it down. Said we were 
in the sewing machine business, and not tails 
to the kite of any electric motor manufac- 
turers. When pressed he argued that such a 
change required readjustments in some of the 
factory machinery, which would cost money. 
Moreover, the improvement would add noth- 
ing to the mechanical ability of the product; 
it would not make a better sewing machine; 
therefore it was ridiculous to consider. 

"It was only after this thing had been 
threshed out in our executive conference and 
was approved and authorized by the heads of 
the company, that Pierce would touch it 
Then, when it was no longer within his power 
to block the proposal, the superintendent took 
up the task with characteristic t.w^x'gj ^^^^ 
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ability, and pushed it through in short order. 
The change cost some money, but the added 
sales which we got and the great gain which 
we won in good will as a result, many times 
made up for the cost." 

From this incident, which is typical of 
many such tilts that occurred between the 
head of production and the heads of other de- 
partments, it is easy to see 
Mantrfaduringis Only therein Pierce's fault lay. It 
ran of the Business • u- • # j tt 

Teamwork ^^^ ^^ one'Sidedness. He 

was blind and deaf to any in- 
terest outside his own department. He never 
seemed to realize that the factory itself was 
not the whole business; that it was just one 
part of the whole; that the real unit was the 
sewing machine company with its various 
operating departments. 

The great gain which came to industry 
through division of labor and specialization 
has been pointed out. But in this very fact 
of specialization there is a danger of becom- 
ing one-sided, of becoming so engrossed in 
one's own department that the main purpose 
of the work is lost sight of. That is what 
happened to Pierce. He had so concentrated 
on production, that nothing else existed for 
him in that business. The purpose of his 
work, as he saw it, was to make sewing ma- 
chines, and to keep on making them at as low 
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a per-unit cost as possible. Whereas the real 
purpose of his work was to make sewing ma- 
chines that would please customers and earn 
a profit. 

Looked at from this standpoint, the team- 
work of the various departments and of all 
the men within the departments is easily 
understood. Each department and each man 
has particular tasks and individual responsi- 
bilities. The factory superintendent is re- 
sponsible for keeping down factory costs; the 
sales manager is responsible for keeping up 
and increasing the volume of sales. But if 
keeping down costs means refusing to add 
needed improvements, the factory will soon 
find the demand for its produce falling away. 
If keeping up the volume of sales means sell- 
ing goods on insufficient credit, the factory 
will soon find itself in financial difficulties. So 
there is an interest higher than keeping down 
costs or keeping up sales. It is the task of 
keeping the business productive as a whole — 
that is to say, profitable. 

When we come to analyze the operation of 
a business enterprise, we find that it involves 
an organization of teamwork which in its 
main outlines is the same for . , , ^ 
practically every type and IrOmid Ori<mizaUm 

form of business. It may be a manufacturing 
concern, a trading establisKmfttA^ ^\ ^wjc^ ^ss^ 
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of the other types of industries; it may be a 
sole proprietorship, a partnership, or a cor- 
poration. Whatever the type and whatever 
the form of ownership, its successful opera- 
tion involves five distinct functions: 

1. Producing. 

2. Selling. 

3. Financing. 

4. Accounting. 

5. Management. 

Remembering that profit — the sale of its 
goods at a fair margin above their cost — 
is the purpose of the business, it is clear 
p - that the first step is the production 

"^^ of the goods. The petroleum com- 
pany must first get the oil out of the ground; 
the watch company must first manufacture 
watches; the retail store must first procure 
merchandise; the railroad company must 
first operate trains and produce transporta- 
tion ; the bank must first accumulate financial 
resources; the engineer's office must first 
acquire technical knowledge. Each must 
produce before it can sell any article or any 
service to customers. 

And so, the internal organization of a busi- 
ness must include a department whose main 
purpose is to look after production. In the 
manufacturing business, the factory itself is 
the producing department. Naturally, such 
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an organization varies with the size and 
character of the production carried on. The 
production department of a large automobile 
company or a ship-building company is a 
complex structure, with numerous subdivi- 
sions; the production department of a gas 
company or an electric power company, 
whose product is made by a simple continuous 
process, is usually a very simple organization. 
The detailed makeup of a typical factory will 
be illustrated and discussed in Unit III, 
where the organization of industrial produc- 
tion is taken up. 

Production must be followed by selling. 
And just as the organization of production 
varies with the size and character of the 
business, so with the organization of 
selling. Some manufacturing concerns "** 

have only small selling organizations. They 
may dispose of their entire output in a 
few large lots to jobbers or other whole- 
sale dealers; sometimes they manufacture 
under contract to others who look after the 
distribution and sale of the goods. Such 
manufacturers of course have few sales prob- 
lems as compared with those who because of 
competition or the character of their goods or 
markets must make direct appeals to buyers, 
organize sales and advertising campaigns, and 
actually win customers. 
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The selling function is most prominent in 
trading organizations, especially retail stores; 
but there are numerous manufacturing con- 
cerns which maintain large sales organiza- 
tions. The United States Steel Corporation, 
the Standard Oil Company, the International 
Harvester Company, the Victor Talking Ma- 
chine Company, the Underwood Typewriter 
Company, the United States Rubber Com- 
pany, the National Cash Register Company 
— to name only a few— are typical of a long 
list of big-scale industries in which sales 
effort is highly organized and expertly admin- 
istered. 

But whether it be by one man or by a de- 
partment of five thousand experts, the sale of 
the factory's output is essential to the success 
of its business. This calls for a close relation 
between the two departments. The produc- 
tion department must be guided by the sales 
purpose of its production. It must frankly 
recognize that goods are made to sell ; which 
means that they must be so made that they 
will attract customers, please customers, sat- 
isfy customers, and build good will. 

In the processes of producing and sell- 

ing, capital is required. Money is 

Financing needed not only to provide the fixed 

capital in the form of plant, machinery, 

lurmtuTt, and other fixtures, but also to 
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provide liquid or working capital for the pur- 
chase of materials and supplies, the payment 
of salaries and wages and other current ex- 
penses. Because money is so continually 
needed, the function of financing occupies an 
important place in the operation of every 
business. Borrowings must be made from 
time to time; the credit of the business must 
be safeguarded; collections must be made 
regularly. It is clear that bad judgment in 
borrowing, such as accepting an interest rate 
above what could be had elsewhere or agree- 
ing to burdensome terms, might easily wipe 
out a profit earned through careful produc- 
tion and sales management. 

The conduct of any business involves rec- 
ords. Account must be kept of the posses- 
sions of the business and of its debts; of its 
expenditures and of its sales; of its 
profit and of its loss. Without ade- ^^^^«^*« 
quate records, the business man would not 
only be in the dark as to his present stand- 
ing but he would have no guide to direct 
his planning for the future. Thus, one of the 
essential functions of a business is accounting. 
Within recent years accounting methods have 
been increasingly applied to the factory, in 
the effort to make production costs less of an 
estimate and more of an actual record. The 
fifth Unit of this Course will gp v\\a xJksr. 's^- 
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ject of production records in detail and make 
clear the specialized accounting which serves 
the factory. 

Finally, all these functions must be coor- 
dinated. That is to say, they must be kept 
in tune with the main purpose of the busi- 
ness. Without some authority above 
Management ^jj departments and superior to 

all, each department might become self- 
centered. And so the final function is man- 
agement, or administration. It gives unity 
to the business. It prevents the demands 
of one department from overshadowing the 
interests of the whole; it prevents the failure 
of another department to press its needs, to 
work to the injury of the whole. The man- 
agement is the centralizing and harmonizing 
function of the organization, the stabilizing 
governor which keeps the business machine 
operating smoothly and productively in all its 
parts. 

We have spoken of each of these functions 
as represented by a "department." In small 
concerns this separation of functions does not 
exist. For example, the sawmill owner in the 
backwoods of Michigan may himself look 
after the general management of the mill, 
keep its books, sell its production, and attend 
to its financing. But as the industry grows 
he would find it impossible to look after all 



TEAMWORK 63 

ends of the business. In time he would hire 
a bookkeeper, perhaps employ someone to 
take charge of the sale of his product, and 
attend to the management of production and 
of finances himself. Finally you come to the 
large-scale business, in which each of these 
functions must be cared for by large groups 
of specialists, all departments reporting back 
through some central authority to the owners 
of the enterprise. 

The most usual form of ownership of an 
industrial enterprise, as an earlier chapter has 
pointed out, is the corporation. In order to 
see the organization of such a 

business and the relations ex- Omnitation under the 
. ^. , _ . J Corporate rorm 

istmg between its owners and 

its operating departments, let us study the 
enterprise outlined in the chart on page 64. 
This is organization chart for a small New 
England manufacturing company, and has 
been selected because it illustrates without 
too much detail the lines of authority and the 
separation of functions. 

As the chart shows, the organization con- 
sists of four groups of factors : 

1. Stockholders. 

2. Board of directors. 

3. The general management 

4. Four coordinate departments: 

a. Production. 
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b. Sales and Advertising. 

c. Finances. 

d. Accounts. 

The stockholders are the owners of the 
business. They have put up the money 
to equip its plant and provide operating 
capital; whatever profit is earned goes 
to them, and in case of failure the ^^'^'^^^^ 
loss would be upon them. Frequently, a 
company's stockholders are a large body, scat- 
tered over a wide territory. This is the case 
especially with big concerns like the United 
States Steel Corporation, the General Motors 
Company, the Pennsylvania Railroad, and the 
General Electric Company, each of which 
has a stockholders' list numbering several 
thousand. On the other hand, there are many 
companies whose stock is held by a very lim- 
ited number. Sometimes a small group, three 
or five persons, will organize under the cor- 
porate form rather than the partnership be- 
cause of the advantages to be enjoyed under 
that arrangement. 

Usually, though, the corporation consists of 
a number of shareholders, many of whom 
have interests in other lines as well, and few 
of whom are able to keep in close touch with 
the business. So, instead of all undertaking 
to supervise the affairs of their corporation, 
they select a small committee of themselve.^^-^ 
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board of directors, and intrust the conduct of 

the business to this board. 
The board of directors is elected, usually 

annually, at a meeting of the stockholders. 

The number of persons on the board varies; 
m n 1 r w\ it must have at least three 

m Board of Directors members, and sometimes 

numbers as many as twenty-five. The board 
is given full power to operate the business, 
though of course it must render a report to 
the stockholders at their yearly meeting and 
receive authority for any proposed changes in 
general policy. 

The board elects officers from its body. 
Always there is a president, secretary, and 
treasurer. Sometimes the offices of president 
and treasurer are combined in one man; some- 
times secretary and treasurer are one. Fre- 
quently there is a vice-president or several 
vicp-presidents. In the corporation whose or- 
ganization we have charted on page 64 there 
is a president, two vice-presidents, a treasurer, 
and a secretary. At the meetings of the board 
of directors the president is the presiding 
officer, with the vice-presidents serving in 
turn in case the president is absent; the treas- 
urer keeps the financial records and funds; 
and the secretary keeps the records of meet- 
ings and serves as corresponding officer of the 
corporation. 
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So much ioT the board of directors. It is 
the representative body of the stockholders, 
acting with the full authority of the stock- 
holders, and at its board meetings — ^which 
may be held monthly, weekly, or even 
oftener — ^passing upon plans, deciding upon 
policies, and in general indicating the lines 
to be followed in the operation of the busi- 
ness. 

Under the board are the operating depart- 
ments, headed by the general manager. The 
general manager is the supervising head of 
the business, the executive through 

whom the authority of the board JJ^ ^^^^ 

- . J . ^ Management 

passes to the various department 

heads. His department is frequently referred 
to as the administrative office, or the general 
office. 

In the business which we are examining, 
the president of the company is general man- 
ager. This is not always the arrangement. Fre- 
quently the president has a subordinate gen- 
eral manager, the president being the general 
administrative head of the business and the 
general manager having special supervision 
over the main operating department. Thus, 
in many large industries where manufactur- 
ing activities dominate, the general manager 
may be the name by which the manager of 
production is known. In such cases he is f re- 
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quently a technical man pure and simple, and 
has no seat in the board of directors. 

Subordinate to the general or administra- 
tive offices are the four specialized depart- 
ments. The functions of these departments 
have already been discussed, and 
De ^^fe^ are indicated in brief on the chart. 

Thus, under the production man' 
ager are (i) the purchasing agent, who 
buys materials and supplies for the factory, 
and (2) the plant superintendent, who is 
directly responsible for the operation of 
the plant. Under the sales manager are 
three subdivisions, (i) mail-order sales, (2) 
general sales, (3) advertising. Under the 
manager of finances are (i) the department 
which passes upon all applications for credit, 
and (2) the department responsible for col- 
lecting the company's outstanding accounts. 
Under the manager of accounts are three sub- 
divisions, (i) that of accounting, which keeps 
the general accounts of the business; (2) that 
of cost accounting, which keeps the records 
of costs; (3) that of auditing, which checks up 
the records of the other departments. 

Here again it must not be assumed that the 
exact details of this organization are standard. 
For example, in the company under consider- 
ation the heads of operating departments are 
officers in the corporation — the two vice- 
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presidents being in charge of production and 
of sales; the treasurer, in charge of finances; 
and the secretary, of accounts. As was re- 
marked in the case of the general manager- 
ship, these positions are frequently filled by 
persons outside the board who are employed 
especially for the purpose. Even where offi- 
cers of the board are also department heads, 
the combinations are not always as indicated 
in this example. Thus, the treasurer some- 
times has charge of accounts in addition to 
credits and collections. A more usual ar- 
rangement in the case of large corporations 
is to have a special executive, the controller, 
as the accounting head; and in conservative 
British practise the controller reports not to 
any officer but direct to the board of directors. 

The office manager, a subordinate position 
as indicated on our chart,, is in charge of the 
general office routine — the clerical and steno- 
graphic force and other employees of that 
office. In this organization he reports to 
the president. A frequent arrangement is 
to have the office manager under the secre- 
tary. 

Thus, we have these four groups. The first 
two, the stockholders and the directors, rep- 
resent the ownership and exercise controi 
over the business; the other two groups, the: 
general management and the s^e.cvalvL^4 ^^- 
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partments, operate the business, putting into 
effect the plans of the directors. 

Two relationships stand out: (i) that of 
owner, or employer, and (2) that of operator, 
or employee. The board of directors, made 

up of selected stockholders and 
Elo7e bearing authority direct from the 

whole body of the stockholders, 
chooses the executives of the company and, 
it may be, the heads of the departments. 
The choosing of under executives, of as- 
sistants, foremen, and workmen is usually 
left to the department heads themselves. 
Many of the big concerns have special em- 
ployment departments which examine appli- 
cants for work, and determine their fitness. 

But whatever the arrangement, you find the 
lines of authority passing down. The board 
selects and employs the higher executives, the 
higher executives chose their assistants, fre- 
quently the assistants choose those who make 
up the rank and file. 

Thus, everybody within the operating de- 
partments of a business, including the higher 
executives, is really an employee. The presi- 
dent may own a number of shares of stock in 
the corporation, but as president he is an em- 
ployee. The fact that his salary is larger, and 
his authority over the business greater, does 
not distinguish his position in principle from 
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that of the humblest employee. He is simply 
one member of the business team. As the 
leader of the team he may be called "boss," 
and in this relation those under him look to 
him as employer. But he too is an employee, 
and as such is responsible to the real boss, the 
body of stockholders represented by their 
board of directors. 

Thus, viewed from every standpoint, the 
business organization is seen as a finely bal- 
anced teamwork in which all parts are oper- 
ating toward one goal. The goal is profit. 
The stockholders provide the capital which 
supplies the equipment and working funds of 
the business. The employees, working under 
the general direction of the board of directors 
and in their various departments under the 
immediate direction of the executives, pro- 
vide the labor of hand and brain which uses 
this capital in profit-making ways. Each 
group is necessary to the other. 

Moreover, each department within the 

business is necessary to the real success of the 

other departments. There is a tendency to 

speak of work which brings „ 

in visible returns, such as the "J^^"'"? ^"^r.^"^ 

r ^ . ' . ..• ** Non-productive 

manufacturmg activities or 

the selling activities, as "productive," and to 

brand the other activities as "non-productive." 

Of course such an attitude is wrong^ It v\a- 
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lates the fundamental principle of organiza- 
tion — the principle of teamwork. The clerk 
whose work is checking orders is just as essen- 
tial and "productive" a factor in the work of 
carrying on the business as the salesman who 
got the orders. The time clerk who keeps the 
records and the mechanic who makes the rec- 
ords are both essential factors in efficient 
operation. 

The right attitude sees every essential work 
as productive. Every man and woman in the 
business is a producer ; each contributes to the 
teamwork which produces goods or services 
and gets them to customers at a profit. 

Moreover, every man and woman in the 
business is a salesman. Whether they are 
actually in the selling department or not, they 
are constantly influencing sales. Slipshod 
work in the factory may make a disgruntled 
customer, and kill the effect of many dollars' 
worth of advertising. Grouchiness, ill-humor, 
indifference, unfairness — these traits noticed 
in an individual often prejudice an outsider 
against the business which employs him. The 
opposite traits, even in an office boy or a day 
laborer, will win confidence and attract trade. 

Every employee can boost for his business, 
if he has confidence in it — and he should 
work for no concern in which he does not 
have confidence. It is his duty to boost — to 
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let Others know the good quality of his com- 
pany's product and the high standard of its 
organization. It is to his interest to boost — 
to build good-will for the business in which 
he is an essential part, and in whose future 
his own success is bound up'. He will boost — 
if he has the right ambition and the right con- 
ception of his part in the business. 



VI 



Human Nature in Production Work 

^'^TpHE biggest problem in running our 
J^ business," said the president of a 
large Ohio industry, "is not supply- 
ing the capital, or getting the raw material, 
or finding the markets. 

"All these are important and require care- 
ful management — for we are constant bor- 
rowers of money, have had our troubles 
, with a shortage of raw mate- 

Prlblm^ * *^' ^'^^^' ^^^ ^^^ ^^^^^ ^^*^ P^^*^ 

strong competition all along 

the line. But the problem that is always up- 
permost is the problem of supplying man 
power, of keeping our factory team fully 
manned and properly officered. It is not a 
question simply of employing applicants for 
jobs. It is a question of getting the right 
sort of men and women and fitting them into 
the jobs. 

"We are everlastingly on the lookout for 
signs of leadership and executive ability. 
None of our 3,200 employees are more 
anxious for promotion than we arc to promote 
them — for the jobs higher up are the jobs 
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most important to us. That is why we are so 
careful in filling them. Technical skill and 
knowledge are not enough. Experience is not 
enough. There are certain personal traits 
and characteristics that the foreman and su- 
perintendent must have, and which we look 
for and encourage wherever we find them. 
Loyalty, for example, and tact, and a sense of ^" 
fairness. These things count very high with 
us, for we have discovered that a foreman who 
lacks any one of them sooner or later fails in 
his job. We save the cost of labor turnover 
and give stability and character to our organ- 
ization by testing our men fairly on all points 
of personality as well as on points of knowl- 
edge and skill. All promotions are based 
upon the result of such tests." 

The merit of this company's system seems 
thoroughly proved by its record — the excep- 
tional organization which it has built up and 
the high rate of efficiency which it has 
achieved. Nor is the idea an original one. 
Many other concerns have similar systems in 
force. Business is more and more coming to 
realize the important part which human na- 
ture plays in industrial efficiency. Production 
is no longer thought of in terms merely me- 
chanical. The factory is no longer thought 
of as just an aggregation of machines. Indus- 
try realizes today as never before. tVv^x.Vy^^^ 
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of all machines, back of all systems, there is 

the human element with its variations in 

ability, character, and temperament. 

It takes only a moment's survey of a list 

of your acquaintances to prove that there are 

wide variations in human types. Certain 

people seem naturally fitted 
^m Types of the ^^ ^^ ^^^.^^j^^ ^^^.j^ ^^^ers 

Business Man . .. , - ^ ^t. \ i 

fail miserably at that work, 

but succeed when they apply themselves to 
other work adapted to their type of person- 
ality. A recent treatment of this subject has 
classified seven distinct types of the business 
man: (i) the technician, (2) the artist, (3) 
the salesman, (4) the trader, (5) the finan- 
cier, (6) the organizer, (7) the administrator. 
There are basic traits which are essential 
to success in all lines, and which successful 
men of all seven types share in common. Yet 
each type differs in some degree from the 
others; each has its special line of devel- 
opment. The technician, who may be a me- 
chanic in the factory or a trained accountant 
in charge of the office records, is a precise 
worker. Thoroughness is an outstanding 
characteristic of the technician. The artist 
type, represented by the architect and the in- 
ventor, needs an unusual degree of imagina- 
tion and vision. The salesman has energy, 
enthusiasm, and power of expression. The 
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trader type is marked by broad knowledge 
of business, careful judgment, quickness in 
decision and action. The financier possesses 
three traits to an unusual degree: analysis, 
foresight, and prudence. The organizer has 
a sure knowledge of business, great power of 
observation and concentration, and highly de- 
veloped reasoning power. The administrator 
too is a sound reasoner, and he possesses 
strong power of leadership — of stimulating 
the loyalty and enlisting the cooperation of 
others. 

We have spoken of the mechanic as a tech- 
nician. And yet, this type does not include 
all that we look for in the ideal production 
man. He must be more than a skilled 
worker, more than a thorough master of his 
machine or process. To succeed completely 
in production work he must be able to handle 
that other element in the factory — the human 
element. He must be able to put plans into 
effect, not merely through engineering ma- 
chinery, but also through engineering men. 
The good production man is a combination of 
two types — he combines the qualities of the 
technician with those of the administrator. 

Combine the two types and you have a man 
who has thorough technical knowledge and 
skill and possesses the knack of leadership. 
He knows men as well as machines. He bLA& 
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a strongly developed sense of teamwork. He 
has certain characteristic qualities of body, 

mind, and character. These dis- 
p7lMonMan ti'^g'^j^hing /"d necessary char- 

actenstics of the production man 
have been listed under twelve heads, as 
follows : 

1. Physique. 

2. Energy. 

3. Thoroughness. 

4. Observation. 

5. Concentration. 

6. Judgment 

7. Loyalty. 

8. Fairness. 

9. Tact. 
ID. Control. 

11. Mechanical ingenuity. 

12. Knowledge of production methods. 
The term Physique covers all qualities 

relating to physical fitness. It means a 
sound and healthy body. The man who 
p, is sickly or physically weak from 

^^^"^ any cause has a tremendous hand- 
icap to overcome. He cannot concentrate 
upon his work. Only by the exercise of 
unusual will power can such a man be 
thorough in his work. It is true that some 
suffering from ill health have succeeded, be- 
cause of their superior will power, nervous 
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energy, and mental ability; but they are the 
rare and exceptional cases. Certainly, the 
demands of production work can scarcely be 
met under such handicaps, no matter how 
brilliant the brain power of the man. 

Size is not necessarily involved in this ques- 
tion of physique. < Both Andrew Carnegie, 
the great steel maker, and E. H. Harriman, 
the great railroad administrator, were men of 
small bodies. Carnegie took care of his 
health and lived to retire from business at a 
ripe old age, whereas Harriman overtaxed 
his physical machine and died in his prime. 
The difference was a difference in health. 
There may be merit in the argument that a 
big body is an advantage to the executive 
because it gives him an appearance of 
greater power and ability, and thus strength- 
ens his control over others. But the list of 
small men who were leaders is a very impres- 
sive one, and includes some of the greatest in 
history. Your physical size is a quality which 
cannot be altered and for which you are not 
responsible. Your health and physical fit- 
ness can be controlled. It is these elements 
in physique that call for frank analysis and 
close attention. The senses of sight and hear- 
ing are especially called upon for service in 
the factory, and their quality should be 
known to a certainty. All your develQt3txve5^.tL 
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of mind and character^ all your ability in 
technical work and in the control of others, 
must rest upon the foundation of a good 
physique — a sound body, health, and normal 
physical faculties. 

Physique is not enough. Many a man of 
sound body and perfect health is incapable 
of doing good work, and there is just one 
word to describe his handicap ; it is 
^^ laziness. Many a man has lost his 
chance of promotion because he was sloth- 
ful. The willingness and the ability to 
work have often been deciding factors in 
promotion. Alvah C. Dinkey, who started 
in as a water boy and became president of 
die Carnegie Steel Company, won the early 
recognition of his employers by his industry. 
"His rise," says Charles M. Schwab, "was 
predicated on his willingness to work as long 
as there was any work to be done." 

This quality of industry which vitalizes a 
strong healthy body and makes it an active in- 
strument is called Energy. The production 
man must have energy. He must have the 
driving power which carries him on to the 
day's tasks, and which by its example inspires 
and stimulates those with whom he works. 

The outstanding characteristic of the tech- 
nician is Thoroughness, and this quality 
enters very largely into the makeup of the 
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good production man. Not only must his 
working methods be precise and accurate, 
but his handling of any situation 
in the factory must be thorough- -'*^«^*'W^ 
going and complete. Thoroughness implies 
no loose ends, no neglected corners, no forgot- 
ten details. The thorough man has the power 
of endurance, he is reliable and steady, he 
has persistence. The thorough man never is 
content with a job that merely looks all right; 
he demands that it be all right, both inside 
and on the surface. The quality of thorough- 
ness not only assures good work from the man 
who is thorough, but it inspires others to con- 
fidence in him and goes a long way toward 
winning the reputation of being "on the 
square." 

There are three mental traits constantly 
called for in production work. The first one 
is Observation. Observation means really 
seeing what your eyes behold; it ^, 
means seeing with your brains, sert>aton 

getting into your mind whatever you see. 
It is the faculty that picks out essential . 
points, gets the detail of a machine, or a plan, 
or an order, or a factory situation, as well as 
its general effect. Thoroughness would be 
impossible without observation. 

Another mental trait is Concentration. 
Concentration is the power ol I^^m^vw?^ •jx- 
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tcntion; of shutting out all that is foreign 

to the task or problem in hand, and of ccn- 

^ tering all attention, thought, and 

Concentration ^^^^^^ ^p^^ ^j^^ ^^^ j^^^^^^^ ^j^^ 

worker is called upon to concentrate upon 
his process. The manager is called upon to 
concentrate upon his problem of getting the 
production out. Concentration is based upon 
power of observation, and works toward 
thoroughness and decisiveness. 

The other mental trait is Judgment. The 

production man must be an accurate rea- 

soner, he must be able to analyze closely, 

. and to arrive at right decisions. Espe- 

Ju gment ^^^Hy j^ ^j^^ higher positions of fore- 

manship and management he will find 
problems that will call for all his powers 
of analysis and reasoning. The steel in- 
dustry in America is inseparably linked 
with the name of Captain Bill Jones, for- 
merly superintendent of the Homestead Steel 
Works, and the trait that shone out in him 
with striking brilliancy was his unerring 
judgment. Let a situation arise in the mill, 
be it a question of management or of working 
methods, and Captain Bill could see through 
the problem and almost in a flash, it seemed, 
find the right way out. Such men seem to be 
endowed by nature with a genius for reason- 
ing. Usually, however, the power is not a 
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gift but the result of patient self-training and 
practise. Judgment is built upon observation 
and concentration, these three mental traits 
working together toward common ends. 

What is your feeling toward your organi- 
zation, your business? Do you take a pride 
in it, are you quick to defend its reputation 
when you hear it unjustly criticized, . , 

are you jealous of its interests? ^'^^ 

Have you **house patriotism"? These ques- 
tions go to the heart of a very essential quality 
of the personality of the good production 
man. They may be summed up in oiie ques- 
tion: Are you loyal? 

The manager of a large New England 
machine shop told this of one of the young 
men in his planning department whom he re- 
cently discharged: "There was nothing the 
matter with Blank's skill or his brains. He 
was one of the most brilliant men we ever 
took on. He had a technical school training, 
which few of our men have. In many ways 
he was exceptional. But he had one fatal 
defect: He was disloyal. He was continually 
'knocking' the company, its methods, its 
product. So we let him go." 

There was nothing else to do but let him 
go. No matter how capable a technician 
Blank might be, his disloyalty ruled him out 
of line for any executive work. Disloya^lt^ \sv 
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a foreman or other executive not only inter- 
feres with his own efficiency, but it affects the 
men under him. It kills their confidence in 
him, lowers their morale, hinders efficient 
teamwork. Loyalty, on the other hand, is like 
a chain of steel binding the individual to his 
organization, binding the leader to his men, 
and binding all into a strong team. Much can 
be overlooked in the loyal man, simply be- 
cause he can be counted upon, both in every- 
day routine and in the rare emergency to 
stand by his house. He is honest, sincere, de- 
pendable. 

Someone asked a group of employees of the 

United States Steel Corporation: "How can 

you, in so vast an organization, get away 

. from the cog-wheel attitude? Why 

tairness ^^ j^ ^j^^^ y^^ %ttm to consider the 

corporation's interests your own?" The an- 
swer came back: "Because, in the steel mills 
the man who gives, gets. I feel bound to 
give the corporation a square deal because 
I know that it will give me a square deal." 

Just as loyalty inspires loyalty, so Fairness 
inspires fairplay" in others. In fact, these 
qualities, loyalty and fairness, are closely con- 
nected. It is the fair and square manager 
who wins the loyalty of his men. The slight- 
est indication of injustice or intolerance is suf- 
ficient to destroy the good will which months 
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of patient cooperation have built up. The 
man who is absolutely on the square — ^who 
will neither "do'' his men nor permit the men 
to take any advantage of the company — is the 
man who wins confidence and respect, rather 
than the easy-going foreman who winks at 
small dishonesties. 

But the good production man is more 
than merely just. He tempers his justice 
with sympathy and understanding. He has 
that intangible something we call Tact. 
He knows how to approach different 
kinds of men, realizing that what would 
influence and impress one man would be 
totally ineffective on another man of differ- 
ent temperament. He realizes the fitness 
of things. He doesn't make a "call down" 
any stronger than it need be to get the desired 
result. He doesn't "bawl out" a man when 
a little suggestion, or a quiet five minutes 
of frank reasoning in the privacy of the office, 
will do the trick. Tact does not imply insin- 
cerity. It is not a glossing over. It is simply 
adaptation. To get the other fellow's view- 
point and to adjust yourself to him so that he 
can accept your view with the least wrench 
from his own — that is what it means to be 
tactful. 

Courtesy, fairness, judgment, insight into 
human nature — all these qualities e.wl^\ Vscw^i 
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tact| along with sympathy and understand- 
ing. 

The tenth characteristic of the good pro- 
duction man is Control. Self-control comes 
first. Before a man can control others, he 
P . must be thorough master of himself, 

^ The manager who penalizes himself 
for infractions of the rules, who fines him- 
self for tardiness, has a better grip upon 
the management of his men than the one 
who lets himself fall into loose business 
habits under the easy excuse that "the boss 
is entitled to some liberties." Not only the 
fact that he is fair and just, but the very 
act of self-discipline strengthens his sense of 
discipline and so increases his power to con- 
trol others. Some men control through force 
or fear; in an emergency their control is apt 
to break down. Real control is leadership, 
and calls into play all positive winning qual- 
ities. It operates through tactful handling of 
men, through fairplay, through the appeal to 
loyalty. Confidence, respect, and esteem are 
its levers, rather than force or fear. And yet, 
real control is more than these qualities or the 
sum of them. It might be called a sense of 
authority and the ability to exercise it nat- 
urally. 
The successful production man has also the 

knack oi working with machinery — Mechan- 
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teal Ingenuity, which implies a love of 
machinery and a certain skill in . . . 1 cl h 
adapting mechanical principles ^«^*^'^^ ^kUl 
to everyday work. He can quickly "see 
through" a machine or a system of doing 
work. He is quick to apply mechanisms in 
ways which save time and labor. He may 
not be an inventor but he has ingenuity. 

Finally, the successful production man has 
thorough knowledge. His immediate need is 
technical knowledge, a knowledge of the prin- 
ciples and methods of indus- 

try, of the science of machine ^^f^S^ of 

•^ J J i- i- Production Methods 

production, and of factory or- 
ganization, system, and management. It may 
all be grouped under the heading. Knowledge 
of Production Methods. A great deal of this 
knowledge a man picks up in the ordinary 
course of factory experience, but it takes more 
than the casual hap-hazard training of expe- 
rience to organize this knowledge and make 
it an orderly working part of his equipment. 
Many a factory man never seems to go beyond 
his immediate work; never even satisfies his 
curiosity as to the work of the next depart- 
ment. Of course he drags along in a rut; his 
grasp of the factory's technique is so narrow 
that he is doomed to routine. 

The executive is a man whose knowledge 
is complete as to his field of business. 
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The sum total of these twelve qualities is 
personality — the type of personality best fitted 
for successful leadership in the production 
plant. If a man is content to be merely a 
good mechanic, or operator, or time-clerk,, of 
course he may easily get along without some 
of these traits. But if he is ambitious for a 
foremanship, and the jobs higher up, all 
twelve qualities arc absolutely essential. 
There is no one of them that can be over- 
looked without danger and serious risk. 

This does not mean that he must start with 
a perfect development under each of the 
headings. Perhaps there is no man who could 
register loo per cent efficient in each quality 
of personality. What is meant is this : To be 
a success in production work a man must have 
this combination of traits, each developed to 
a fair degree. Moreover, he must deliber- 
ately set himself to cultivate and strengthen 
his powers in each. The weak traits he can 
strengthen by self training. The strong traits 
he can reinforce and make more effective. 

The necessary first step to any course of 
training is a self-analysis. Before you can de- 
velop yourself, you must know how you meas- 
ure up — ^what are your strong points and 
where your weak spots. In the following 
chapter are a series of tests which will enable 
you to take your own measure. 
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How Do You Measure Up 

THIS is a chapter of tests. Its pur- 
pose is to find out where you stand on 
the twelve essential qualities of the 
successful production man. The tests have 
been carefully worked out and adapted to the 
needs of men and women who are actually 
engaged in production work, and provide a 
fair basis for self-examination. 

At the same time, you must recognize that 
this is a ^^//-examination, and its success is 
directly dependent upon your complete co- 
operation. You must follow in- « irc in 
structions exactly. Be sure that ^^"^^^^^^^^ 
you understand the meaning of each question 
before you attempt to answer. Many of the 
questions are in the nature of an appeal to 
your honesty of judgment and sense of fair- 
ness. You are asked to sit in judgment on 
yourself, to review your own record in cer- 
tain particulars, and to give yourself a rating 
that conscience and reason dictate. 

Other tests are not left to your judgment, 
but can be definitely checked up by reference 
to the Key of Tests which ioVVow^ Ox*^^\.^^ 
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VIII. In the case of these tests, you must 
of course complete the test and put down your 
answer before you refer to the Key. 

Be fair with yourself. Don't look ahead. 
Where time limitations are given, live up to 
them exactly. Where the one person who 
knows you better than anybody else — ^naittely, 
Yourself — is called upon to be your judge, let 
his judgment be as even and as fair and as 
unbiased as human judgment can be. The 
purpose of the tests is to show you exactly 
where you stand in these necessary character- 
istics, and if you are over-strict or lenient in 
your judgment, the picture will not be a fair 
one. 

Some of the tests, you will find, consist of 
working out puzzles and doing other mental 
stunts which may strike you at first as fool- 
ish. But bear in mind that these tests have 
been scientifically built up, that many of them 
have become standard through years of use, 
and that there is a good reason for everything 
you are called upon to do. 

Before you take up the tests provide your- 
self with the following ( i ) a reasonably ac- 
curate watch, (2) a few sheets of blank paper, 

V Af J ^3) ^^ ^^ three sharp lead pen- 
mat You Need ^jj ^ ^ ^ ^.^1^^. ^j^j^j^ measures 

for the Tests ' ^^^ • . .1. r • u 

as fine as sixteenths of an inch. 

Then begin the tests in order, finishing those 
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under Physique, before you proceed to those 
under Energy, and so on. Try to complete 
all twelve tests and fill out your chart at one 
sitting. It can be done. 

Of course, the results which you get and 
which you will record on your chart are for 
your personal guidance. The copy of the 
chart which you send to the Secretary of the 
Course will be held in strict confidence, and is 
intended only to assist him in making the 
training of the Course as personal and as 
closely adapted to your own needs as possible. 

Test of Physique 

// none of the following descriptions seem to 
fit your case exactly, endeavor to give yourself a 
just rating on a scale of — 20* 

1. EXERCISE 

If you daily take between one and two hours 
of exercise in the form of enjoyable out-door 
games and sports, credit yourself 10 per cent. 

If you make it a point to get in two to four 
miles of walking out in the open air, credit your- 
self with 7 per cent. 

If you have a regular set of exercises (with or 
without machines) which you perform daily 
either upon arising or retiring, credit your- 
self 5 per cent. 

If you take very little exercise at infrequent 
intervals, credit yourself 2 per cent. 

Rating for No. i % 

2. EATING 

If you eat slowly three sane, substantial, well- 
oooked meals, every day, credit yourself 10 per 
cent. 
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If you eat faster than you should and are not 
particular as to what combinations of food you 
eat, credit yourself s per cent. 

If you bolt your food, and suffer some discom- 
fort afterwards, with the certain knowledge that 
this discomfort will be aggravated as years go 
on, credit yourself i per cent. 

Rating for No. 2 



3. SLEEPING 

If you are careful to get eight hours' sleep 
every night, in a well-ventilated room, lying in 
the correct bodily posture (right side) and with 
light downy coverings, credit yourself lo per cent. 

If you usually get eight hours sleep, but are 
not particular about posture, ventilation or cov- 
ering, credit yourself 7 per cent. 

If you usually get about six hours' sleep and 
think only to slam up a window before falling 
into bed, credit yourself 4 per cent. 

Rating for No. 3 



4. PERSONAL HABITS 

If you use no tobacco, alcoholic beverage, nar- 
cotic, nor patent medicine of any kind, credit 
yourself 10 per cent. 

If you smoke sparingly or moderately, drink 
alcoholic beverages sparingly, and take a patent 
medicine at infrequent intervals, credit your- 
self 5 per cent. 

If tobacco, alcohol, narcotics or patent medi- 
cines have got a decided hold upon you, credit 
yourself 2 per cent. 

Rating for No. 4 • t • 1 1 « • 1 1 1 < 



6. STRENGTH 

If you have ever lifted an average-sized, full- 
grown person and carried him or her up a flight 
of stairs, or 100 ft. on a level ; have ever hit the 
chopping block with the mallet and sounded the 
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bell, have ever blown through the pneumatic 
tube, and sent the indicator up to its limit ; have 
ever booted a football 60 yards unaided by the 
wind, credit yourself 20 per cent. 

If you have ever lifted a loolb. bag of coal 
or flour and carried it 100 ft., performed any 
or all of the above mentioned strength tests 
creditably, credit yourself 15 per cent. 

If you are just about medium strong and can do 
your share when helping to move a heavy table, 
desk, bookcase, or buffet, have done fairly well 
on the above-mentioned feats of strength, or 
similar ones, credit yourself 10 per cent. 

If the most you ever lifted was a 40-lb. cake 
of ice or a 25-lb. scuttle full of coal, and never 
attempted any of the above mentioned feats of 
strength, credit yourself 5 per cent. 

Rating for No. 5 95 

6. ENDURANCE 

If you have ever played 100 games of tennis 
in the course of an afternoon, played a com- 
plete football or basketball game against heavy 
odds, worked continuously 36 hours, walked 10 
miles at a steady even gait, ran 2 miles or swam 
a mile, credit yourself 20 per cent. 

If you have ever played tennis all the after- 
noon, lasted throughout a complete football or 
baseball game, worked continuously 24 hours, 
walked 6 miles at a stretch, ran a mile and swam 
a half mile, credit yourself 15 per cent. 

If you play tennis with rests between sets, 
play a little at football and basketball, have 
worked continuously 16 hours, walked 4 miles 
at a stretch, and run and swim only a little, 
credit yourself 10 per cent. 

If you have never tested your endurance at 
sport, walking, running, swinmiing, nor worked 
more than 10 hours at a stretch, credit your 
self 5 per cent. 

Rating on No, (> 
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7. SIGHT 

The chart for testing the sight is folded into 
the Unit opposite this page. It is highly impor- 
tant that diis test be conducted in the daytime, 
and with a good light striking the chart. Select 
some place in the house where you can get a 
straight-away view for ao feet. This can usu- 
ally be done by opening the door between two 
adjoining rooms. 

When these conditions are met, detach the 
chart and tack or pin it on the wall at a height 
about level with your eyes. Then stand off at 
a distance of 20 feet, close one eye, and note 
down on paper what you can read of each line. 
Each eye should be tested separately, and in 
each test you should write down in order the 
letters of each line as you read them. When 
this is completed, compare what you have writ- 
ten with the letters of the chart. If you have 
made no errors, credit yourself with normal 
vision, 10 per cent. If you have made errors, 
consult the following table for rating: 

RIGHT EYE 
Errors m 

6th line, none in preceding.. 8% 

5th " " " " 6% 

4th " " " " 5% 

3rd " " " ". 4% 

2nd *• " " " 3% 

ist " " " " 2% 

LEFT EYE 
Errors m 

6th line, none in preceding S% 

5th " " " " 6% 

4th " " " " 5% 

3rd " " " " 4% 

2nd " " " " 3% 

1st " " " " 2% 

For your rating, average the percentage for 
the two eyes. For example, if the right eye is 6 
per cent and the left eye 5 per cent, the average 
rating is 6 -j- 5 -r- by 2, or syi per cent. 

Rating for No. 7 •.s.^ 



- # •^ - - 

Rating for No. 7 
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8. HEARING 

Are you aware that any defect exists in your 
hearing ? If you hear perfectly well and no one has 
asked you whether or not you were slightly deaf, 
credit yourself with perfect hearing, lo per cent. 

If you sometimes have difficulty in hearing 
ordinary quiet conversation, and ask people if 
they will be good enough to repeat what they 
have said; make a practise of getting well to- 
ward the front at sermons, lectures, etc, credit 
yourself 7 per cent. 

If you frequently have difficulty in hearing 
ordinary conversation and almost invariably have 
to have it repeated, have to have the front seat 
at sermons, lectures, etc., do not hear whistles 
when they blow or bells when they ring, credit 
yourself 5 per cent. 

If you are very deaf, but can manage to hear 
what people say when they yell it into your 
ear, need an acousticon or other facilitating de- 
vice when a man is lecturing in public, credit 
yourself 2 per cent. 

Rating for No. 8 9 

Total Rating for Physique < 9 



Test of Energy 

1. Do you prefer and play games and sports 
involving a tremendous amount of energy, such 
as football, basketball, tennis and swimming? 
If so credit yourself 20 per cent. 

If you prefer and play those involving a more 
moderate expenditure of energy, such as base- 
ball, golf or rowing, credit yourself 15 per cent. 

If you prefer and play those involving only a 
slight exertion of physical energy, such as check- 
ers, chess, dominoes and cards, credit yourself 
10 per cent. 

Rating for No, i ^« , , , , • • 



JSx 
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FIGURE FOR TEST OF OBSERVATION 
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m 

2. At home, when you are more or less of a 
free agent, do you mow the lawn, shovel snow, 
work in the garden, study or engage in similar 
activities? If this is your regular practise, credit 
yourself 20 per cent. 

If you do not qualify as a "hustler" around 
the house, but still do a reasonable amount of 
home work, credit yourself 10 per cent. 

If your hours at home are spent in loafing, 
credit yourself 5 per cent. 

Rating for No. 2 — — "5i 

3. When you are at work do you go ahead 
at high speed, eager to get along to the next 
task? If so, credit yourself 20 per cent. 

If your work is steady and consistent, but not 
marked by any exertion of energy, credit your- 
self 15 per cent or lower according to your 
judgment. 

If you dally along until you are called down, 
if you are inclined to stretch a job along as far 
as it will go, credit yourself 5 per cent or lower 
according to your judgment. 

Rating for No. 3 % 

4. Are you punctual? Have you been on 
time every day without exception during the 
past month ? If so, credit yourself 20 per cent. 

If you are usually punctual, and the times you 
have been tardy would not exceed six, credit 
yourself 14 per cent. 

For each additional time that you have been 
been tardy, subtract i from 14 per cent, credit- 
ing yourself with what remains. 

Rating for No. 4 ^i 

6. Have you ever devised a new system or 
method for handling work, and got it put into 
effect in the face of opposition and criticism? 
If so, credit yourself 20 per cent* 
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If you have put a new plan into effect and 
encountered little or no opposition, credit yourself 
lo per cent. 

If you have never by your own initiative or 
suggestion brought about any improvement in 
your department or business, credit yourself 
5 per cent or less as your judgment dictates. 

Rating for No. 5 % 

Total rating for Energy % 

Test of Thoroughness 

1. Are you precise and accurate in your 
work? As a test try yourself on the following. 
Work as rapidly as you can. You should not 
require more than 6 minutes. 

Take a plain sheet of paper measuring 
about 8 by 10 inches, an ordinary ruler which 
has subdivisions to sixteenths of an inch, and 
a sharp lead pencil. From any corner on 
the paper, which we will call A, measure 6 
inches along one side of the paper to a point 
we will call B. From A measure 7 inches 
along the other side to a point we will call 
C. Draw a line to connect B and C. On 
this line from C to B measure i ^^/le inches 
from C to a point which we will call D. On 
the line from B to A measure I ^/ig inches 
from B to a point which we will call E. On 
the line from A to C measure 3 ^/le inches 
from A to a point which we will call F. 
Draw a line to connect E and F. On this 
line from F to E measure 2 ^Vie inches from 
F to a point we will call G. Draw a line 
from D to G, 

What is the measurement of the line D — G? 
After you have completed your drawing, turn 
to page 135 and check up your result. 

Rating on No. i •— % 



TEAMWORK 



los 



'^ 



converts water into steam and water is 
cheap. 

b. The prime reason for installing ma- 
chinery in factories is to obtain a larger 
output at a lower unit-cost. 

c. The invention of the gasolene engine 
made possible the rapid development 
of the automobile. 

d. Sawmills are located in forest regions 
because of the cheap fuel obtainable 
there. 

e. Increasing the speed of machinery de- 
creases wages because it increases pro- 
duction. 

/. Because of the great popularity of In- 
gersoU watches and Kodaks, the manu- 
facturers of those products are extensive 
advertisers. 

^ g. Managers who have risen from the 
ranks usually make a success of han- 
dling men because they understand 
through experience the conditions 
under which workmen labor. 

A. The corporation is the usual form of 
organiauition of industrial enterprise 
because it enables the enterprise to 
have executive officers. 

i. Many of the industries located at 
Bu£Falo went there because of the 
cheap power afforded by Niagara Falls 
and the excellent rail and water trans- 
portation facilities which meet there. 

J. The telephone is a great boon to the 
factory because it saves time in trans- 
mitting messages from one department 
to another. 

Turn to the Key on page 139 and grade your- 
self 3 per cent for each statement which you 
marked correctly. 

Rating for No. 3 
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4. Have you been on the job every day with- 
out exception during the past year? If S0| 
credit yourself 20 per cent. 

If you have been absent from work not more 
than six times during the year, some for good 
reasons, some not, credit yourself 15 per cent. 

If you have been absent an average of one day 
a month, credit yourself 5 per cent. 

Rating for No. 4 



6. Is it your unvarying practise to make 
yourself turn out work without a flaw, refus- 
ing all opportunities to ^*get by" with shoddy or 
imperfect work? If so, credit yourself 20 per 
cent. 

If you have sometimes been compelled unwill- 
ingly to send out work which falls below stand- 
ard, credit yourself 15 per cent. 

If you have often allowed work to go out 
from your • hands which was not wholly satis- 
factory to you but which you allowed to pass 
because of hurry or carelessness, credit yourself 
5 per cent or less according to your judgment. 

Rating for No. 5« ,•••.••••••••••• . 



Total rating for Thoroughness. 



Test of Observation 

Turn to page g6, and for one full minute 
study the figures illustrated there. Then turn 
back to this page and complete the test by 
answering the questions which follow. 

« • ■ 

l'.*^ : Iri the following spaces write down the 
names of the twenty articles whose pictures you 
Aave just observed ; 
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I. Ar:\\ II. .U^S\M.. 

2. .^.W 12. .^^^M> 

6 

3. ..V.Kif. 13 

4. ..lO.^^*^ 14 

«? ^^ '^ IS 

6. ..C/rv^': i6 

7. ..(^r/ 17. 

8. ..!hv.Vf<'.... 18. 

9. ...v?.'.l .. 19 

10. ...^.t4AW\n\.V^ 20 



2. What machine illustrated in an early 
chapter of this Unit appears in the group you 
have just observed? 

Name the machine here 

3. What time of day is indicated by the 
watch which appears in the illustration? 

Note the time here 

4. What initials appear on the traveling bag 
pictured in the illustration? 

The initials 

5. Draw an elevation or outline of the front 
of the house in which you live, showing the 
number of stories, the number and arrangement 
of windows and doors, and all features which 
are visible when standing in front of it. You 
should proceed with this test now, without 
going out to take a look at the house, for the 
subject is one with which you are surely familiar. 
After you have completed your sketch, take it 
out and compare with the original. 

Instructions for grading: Turn back to page 
96 and check up your answers to questions I, 2, 
3, 4. 
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No. I. If you were able to name correcdy 
all twenty articles, credit yourself 40 per cent. 
Deduct 2 per cent for each article you failed to 
name. 

No. 2, The name of the machine appears 
in the Key, page 136. If you noted it correctly, 
grade 10 per cent. If not, o. 

No. 3. If you noted the time correctly, 
grade 10 per cent. If not, o. 

No. 4. If you noted the initials correctly, 
grade 10 per cent. If not, o. 

No. 5. This is of course not a test of draw- 
ing ability, but of your power of observation. The 
sketch may be regarded correct if you have ac- 
curately noted on it all important features in 
their proper places. The highest rating on this 
question is 30 per cent. Grade lower accord- 
ing to your judgment. 

Rating for No. i % 

Rating for No. 2 % 

Rating for No. 3 % 

Raring for No. 4 % 

Rating for No. 5 % 

Total rating for Observation % 

Test of Concentration 

1. Count the five-pointed stars in the figure 
on the opposite page. The count should be made 
without checking ofl or touching the stars as 
you count. Time allowed , 2 minutes. 

How many ? 

Turn to Key on page 136 and grade yourself 
acording to instructions noted there. 

Rating for No. i 














i6-?nt>*ga 



FIGURE FOR TEST OF CONCENTRATION " 



TEAMWORK 



103 



2. The following is a simple form of alpha- 
betical code. 



ADO 

B E a 
c F t 



\\ ' 



Km 



y • 



• Q 





For example, A in the code would be written 
as _J. N would be written as Q and D 
as U. Thus, to codify the word "AND" 
you write it _J Q U. The idea is simply to 
substitute the code character in each case for 
the letter of the alphabet which it represents. 

Now for the test. Write in code the words 
Business Training Corporation. Time aU 
lowed, 3 minutes. 

Write here 

Turn to Key, page 136, and grade yourself 
according to instructions noted there. 

Rating for No. 2 »••***«« 
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Test of Judgment 

1. Out of six toothpicks or matches make 
4 triangles, each side of each triangle to be the 
length of a toothpick. Do not take more than 
fifteen minutes. 

For correct solution grade 20 per cent. Key 
on page 138. 

Rating for No. i — "%! 

2. Suppose a clock starts running backward 
at 6 o*clock. 

(a) In six hours will it tell the right 
or the wrong time. 

Ans • 

(b) In I2>^ hours will it tell the 
right or the wrong time. 

Ans 

Suppose another clock starts running back- 
ward at 6:30. 

(c) In six and a half hours will it tell 
the right or the wrong time. 

Ans , 

(d) In 12 hours will it tell the right 
or the wrong time. 

Ans 

Time allowed on the four questions, 2 
minutes. 

For each of these four, questions answered 
correctly grade 5 per cent. Key on page 138. 

Rating for No. 2 % 

3. Following are ten statements, some of 
them true and some of them false. Mark a 
plus ( + ) in front of the true statements and 
a minus ( — ) in front of those you consider 
false reasoning. Do not take more than three 
minutes. 

..r a. The steam engine is the most gcncr- 
ally-used source of power because it 



^ TEAMWORK 105 

converts water into steam and water is 
cheap. 

b. The prime reason for installing ma- 
chinery in factories is to obtain a larger 
output at a lower unit-cost. 

c. The invention of the gasolene engine 
made possible the rapid development 
of the automobile. 

d. Sawmills are located in forest regions 
because of the cheap fuel obtainable 
there. 

e. Increasing the speed of machinery de- 
creases wages because it increases pro- 
duction. 

/. Because of the great popularity of In- 
gersoU watches and Kodaks, the manu- 
facturers of those products are extensive 
advertisers. 

. g. Managers who have risen from the 
ranks usually make a success of han- 
dling men because they understand 
through experience the conditions 
under which workmen labor. 

A. The corporation is the usual form of 
organization of industrial enterprise 
because it enables the enterprise to 
have executive officers. 

i. Many of the industries located at 
Buffalo went there because of the 
cheap power afforded by Niagara Falls 
and the excellent rail and water trans- 
portation facilities which meet there. 

;. The telephone is a great boon to the 
factory because it saves time in trans- 
mitting messages from one department 
to another. 

Turn to the Key on page 139 and grade your- 
self 3 per cent for each statement which you 
marked correctly. 

Rating for No. 3 
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8. In an emergency are you willing to work 
overtime ? 

Rating for No. 8 

9. Can you truthfully say that you have 
been loyal to every friend you ever had, or do 
you recall instances in which you would act 
differently if the thing were to be done over? 

Rating for No. g 

10. How do you rate on loyalty to your 
country? Have you bought Liberty Bonds and 
War Saving Stamps, and have you really put 
extra "steam" into your work since the United 
States entered the war? 

Rating for No. lo 



Total rating for Loyalty 




Test of Control 

1. Have you ever tried to break yourself 
of a habit, like smoking, for example? 

If you have tried and succeeded, grade lO 
per cent. 

If you have never tried to break a habit, but 
have a reasonable control over your personal 
habits, grade 5 per cent. 

If you have tried and failed, grade o. 

Rating for No. i % 

2. In an emergency, such as a fire or an ac- 
cident, are your nerves ordinarily steady and 
under control, or do you "go to pieces"? 

Grade lo per cent or lower according to your 
judgment. 

Rating for No. 2 

3. Is your disposition even tempered, or do 
you anger quickly, lose your temper and flare up 
in a passion? 

Grade lo per cent or lower according to your 
judgment. 

* Bating for No. 3 
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4. When you are giving orders or directions, 
do you resort to profanity or loud talk to em- 
phasize your authority? 

If "No" grade 10 per cent ; if "Yes" grade o. 

Rating for No. 4 — 



5. Is it easy for you to decide matters that 
come up in the shop or at home? If so, credit 
10 per cent. If you frequently let others make 
such decisions for you, credit 5 per cent or 
lower. 

Rating for No. 5 

6. Have you ever failed to receive an ex- 
pected promotion because of your apparent weak- 
ness in control? 

If "No" grade 10 per cent ; if "Yes" grade o. 

Rating for No. 6. 

7. When you are in charge of men, either 
in your business or in outside organizations, do 
you easily maintain discipline or does it require 
a great deal of exertion on your part? 

Grade 10 per cent or lower according to your 
judgment. 

Rating for No. 7 

8. If an accident occurs, do you generally 
take the lead in action? If so, credit 10 per 
cent. If occasionally, credit 5 per cent. If 
never, zero. 

Rating for No. 8 

9. Have you ever been elected to an office in 
your club, society, brotherhood or other organi- 
zation? If so, did you make a complete suc- 
cess of your leadership? 

If "Yes" grade 10 per cent; if "No" to 
either question, grade lower according to your 
judgment. 

Rating for No. 9.* 
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10. Assume that you have been put in charge 
of a department whose efficiency has gone down 
because of poor discipline. Of the following 
five courses of possible action, which would 
you adopt as your first measure to build up the 
department? — (i) Discharge the offending 
ringleaders (assuming that you had that author- 
ity) ; (2) Make a speech to all the employees 
outlining your policies; (3) Post signs in the 
department announcing the new management; 
(4) Talk privately to the leaders among the 
employees in an effort to gain their good will 
and cooperation; (5) Allow matters to run 
along until some incident developed compelling 
immediate action. 

Arrange these five in the order of their 
probable effectiveness. 

Then, turn to page 137 for the key to No. 10. 

Rating for No. 10 % 

Total rating for Q)ntrol >■ % 



Test of Fairness 

1. Have you ever shifted the blame for 
spoiled work or the failure of a job or some 
other mistake to another's shoulders, when it 
was really your own fault ? 

If "No" grade 15 per cent; if "Yes" grade 
5 per cent or lower. 

Rating for No. i 



2. When someone whom you dislike does a 
good piece of work, are you (a) willing to give 
him full credit and compliment him, or are you 
(b) apt to say nothing at all or to belittle what 
he has done? 

If (a) grade 15 per cent; if (b) grade 5 
per cent or lower. 

Rating for No. 2 



TEAMWORK iii 

3. Have you ever been unfair in your use of 
authority? For example, have you ever 
threatened or mistreated a man under you, not 
because he deserved such treatment but because 
you disliked him and had a chance to "get 
even"? Have you ever from such motives in- 
jured another's chance for promotion, cast sus- 
picion upon his character, ridiculed him, or 
otherwise hurt him? 

If "No" grade 15 per cent; if *Yes" grade o. 

Rating for No. 3 — 



4. In traveling on the train or trolley when 
the conductor has failed to collect your fare, 
have you notified him of his negligence and 
offered to pay? 

If "Yes" grade 15 per cent; if "No" grade 
5 per cent or lower. 

Rating for No. 4 % 

5. If the waitress in a restaurant should give 
you back too much change and you knew that 
she would have to make up the difference be- 
tween the cash and the amount of the check, 
would you inform her of her mistake and cor- 
rect it? 

If "Yes" grade 15 per cent; if "No" grade 
5 per cent or lower. 

Rating for No. 5 % 



6. When you have worked long on a cer- 
tain task or problem and one of your associates 
makes a clever suggestion which greatly sim- 
plifies it, are you willing to mention this fact 
to your superior or do you say nothing, imply- 
ing thereby that the idea is your own? 

For strict honesty grade 15 per cent. Grade 
lower according to your judgment. 

Rating for No. 6 



7. If a person steals $100, is tried and found 
guilty of theft, and serves a year in 9t\s»i\.<^ da^^\i. 
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consider that there is any moral obligation to re- 
pay the money when he is again at liberty? 

After you have decided upon your answer, 
turn to the key on page 137, and grade yourself 
10 per cent if your answer agrees, o if it does 
not. 

Rating for No. 7 



Total rating for Fairness % 



Test of Tact 

1. Are you (a) easy to get along with, or 
are you (b) occasionally in a row with some 
of your associates, or are you (c) usually at 
outs with many of those with whom you have 
to deal? 

If (a) grade 20 per cent; if (b) grade 12 
cent; if (c) grade 5 per cent or lower. 

Rating for No. i % 

2. Are you (a) courteous and considerate 
in your dealings with those who rank below you, 
or are you (b) careless of your treatment of 
them, or arc you (c) overbearing and domineer- 

-ing with those you regard as inferiors? 

If (a) grade 20 per cent; if (b) grade 12 per 
cent; if (c) grade 5 per cent or lower. 

Rating for No. 2 % 

3. When you give instructions or orders or 
>make a suggestion, does the other fellow show 

resentment, or does he really fall in with your 
ideas? In other words, can you exercise author- 
ity without giving offense or creating friction? 
Grade 20 per cent or lower according to your 
judgment. 

Rating for No. 3 



4. Do you consider that you have a hig^ 
faculty of saying and doing the right thing at 
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the rig^t time, or are you frequently chid- 
ing yourself for having "put your foot in it" ? 

Grade 20 per cent or lower according to your 
judgment. 

Rating for No. 4 % 

5. Are you uniformly cheerful, or do you 
get grouchy and glum on some days and cast a 
gloom on all about you? 

Grade 20 per cent or lower according to your 
judgment. 

Rating for No. 5 % 



Total rating for Tact 



Test of Ingenuity 

1. Have you ever made any mechanical in- 
ventions or originated any improvements upon 
existing tools, machines, or devices? Have you 
devised any labor-saving systems of handling 
your work, whether it be office work or work in a 
factory? Grade 25 per cent or lower, accord- 
ing to your record and fair judgment. 

Rating for No. i 



2. Assume that you are called upon to make 
a chain out of the four pairs of links illustrated 
below: 

^^ ^^ ^D) ^D) 

To join these together so that they make an 
imbroken chain involves cutting some of the 
links, and then, after the connection has been 
made, welding the cut back so that in the end 
you have a chain of solid links as follows: 



<^^^^^^^^ 
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Each cut costs lO cents. Each weld costs lo 
cents. You are allowed a total of 40 cents to 
spend in making the chain. How would you do 
tjie job and keep within these expense limits? 
Time allowed, 15 minutes. 

After you have completed your solution, turn 
to page 146 and compare results with the Key 
solution. If your solution is the right one, credit 
yourself 25 per cent. If you are unable to solve 
the problem, credit yourself a 

Rating for No. 2 



8. This is a test of your mechanical skill and 
accuracy of movement. With a sharp lead pen- 
cil trace a line between the two lines of the maze 
below. The test is to start in at the be- 
ginning of the maze at the upper left corner of 
the figure, and trace through to the other end 
without touching the line on cither side. For 
perfect tracing credit yourself 25 per cent; de- 
duct 2 per cent for each time your tine toudies a 
side. Time allowed, 2 minutes. 




Rating for So, 3 



TEAMWORK 115 

4. From the ranks of the men in your trade 
or line of work who are equal to you in position 
pick out the one whom you consider has the 
highest rating for mechanical ingenuity. Then 
pick out the man whom you would rate as low- 
est in this trait. Let us assume that Thomas rates 
lowest and Green rates highest. Make up a list 
of five places, entering the two men as follows: 

I. Green 
2 

3 

4 

5 

6. Thomas 

Now you have the two extremes of a scale. 
Fill in the four vacant spaces with the names 
of men whose mechanical ability you would 
rate in the order given. Let us assume that you 
select Smith as the man who deserves second 
place, that you rate Brown as third, and that 
Jones and Davis are given the fourth and fifth 
places. Call the top man's ingenuity 25,^ and 
grade them down as shown in the list below. 

Green 25 

Smith 20 

Brown 15 

Jones 10 

Davis 5 

Thomas i 

Compare your own mechanical ingenuity with 
what you know of these men in that trait, and 
rate yourself accordingly. Are you up to 
Green's standard? Then your grade should be 
25. Is your ability in this trait as good as 
Smith's? If so, credit yourself 20. Are you 
about parallel with Davis, or do you really be- 
long in Thomas's class? Rate yourself ac- 
cordingly. 

In performing this test it is important to 
remember that your own ability nn\Vl \ifc tdrpl^ 
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clear to yourself than that of any of the other 
men is likely to be. If in doubt as to your 
ability to rate yourself fairly, get some friend 
in the trade who knows you well to apply this 
test to you. 

Rating, for No. 4 



Total rating for Mechanical Ingenuity 

Test of Knowledge of Production Methods 

Here are fifty terms connected with modern 
factory work. Check them as follows: Before 
each one that you understand thoroughly the 
^meaning of, mark a plus (+)j before each 
that you understand only vaguely, mark a ques- 
tion sign ( ?) ; before each that you know noth- 
ing of, mark a minus ( — ). Be sure that you 
know the factory meaning of the term before giv- 
ing yourself a straight plus. Time allowed, 4 
minutes. 

^1, Organization 17. Vertical filing 

chart 418. Buyer's specifica- 

-f"2. Labor turnover tions 

+3. Blueprint -*- 19. Manufacturing 

-^4. Piece rate to order 

\5' A jig 20. Tolerance dimen- 

-f 6. Prime cost sions 

*^J. Perpetual inven- 4-21. Stores bin 

tory -4 22. Cost-plus con- 

i'S. Manager of per- tracts 

sonnel ^23. Manufacturing to 

Y 9. Shipper's invoice stock 

? 10. Motion study -f 24. Plant site 
r-ii. Depreciation j^2S. Sliding-scale wages 

+ 12. Obsolescence ^26. Planning department 
^13. Overhead expense ^27. Functional manage- 
VI 4. Profit-sharing ment 

>I5. Auditing ^^28. Shipping order 

^16, The requisition 29. Instruction card 



(ntd [want lasnM cociii' iwunr uMilV toim. Dl£r 
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-*- 30. Automatic machine ^ 40. Progress chart 
31. Semi-automatic ma — ^ 41. Raw materials 

chine ^ 42. Supplies 

-/^32. Production order ^5^43. Differential piecc- 
7^33. Salvage rate system 

-f^34. Lubrication -H4« Insurance 

-T35. Assembly manufac-r 45. Power 

turing -^ 46. Machining 

^ 36. Patterns " 47. Per-unit cost 

^ 37. Gross profits *' 48. Plant layout 

^ 38. Net profits - 49. Alphabetical file 

^ 39. Machine tool ^ 50. Cross section 

After you have marked every one of the fifty 
items, turn to page 141 and check yourself up 
by the list of definitions given there. For every 
item that you correctly marked plus ( + ) credit 
yourself 2 per cent ; for every item that you cor- 
rectly marked with a question (?) credit i per 
cent ; for every item that you were unable to de- 
fine or recognize, credit o. 

Total rating for Knowledge of Pro- 
duction Methods % 

Now that you have completed the tests and 
have assigned a rating to yourself on each of 
the twelve qualities or departments of the 
good production man, it is possible to 
summarize these results in the form of y jf 
a chart. The blank chart on the op- 
posite page is for this purpose. There are 
twelve vertical columns, corresponding to 
the headings of the twelve sets of tests which 
you have just completed. On the left, there 
is a graduated scale from o to 100, enabling 
you to indicate in each column the percentage 
rating which you attained on each test. 
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For example, suppose your rating in health 
is 75 per cent. Draw a line at 75 across the 
column headed Physique. Suppose yoiir rat- 
ing in Energy is 82; then draw a line across 
the Energy column at 82. Do the same for 
each of the other columns. After you have 
marked the height of your rating in each 
column, with ink or pencil black in the space 
underneath these lines, and you have a graphic 
chart of your traits and abilities. 



VIII 

Organizing Yourself for Advancement 

" TENNINGS," said the superintendent of 
I the Phoenix Machinery Company to 
his new aid, "there are certain things 
I have noticed in the month you've been with 
us. I'd like to talk them over frankly and 
find out if you feel about them the same as 
I do." 

The young man, who had remained after 
hours to discuss with his chief the results of 
an investigation he had just completed, visibly 
stiffened. He was a rather high-strung young 
fellow, and there was just a hint of resent- 
ment in the "All right, sir," with which he 
responded to the announcement. 

"Oh, there's going to be nothing disagree- 
able," explained the superintendent. "You 
remember when we took you on fresh from 
the school of technology, I - t n r 

told you it was your fine ^ ^^^« ^Werence 

record as a student of mechanical engi- 
neering that won you the place here. We 
want fellows who are sound in the fundamen- 
tals. We've got more openings for that sdrt 
than we can find men to fill them. And I can 
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truthfully say that we have not been disap- 
pointed in you. We expect you to become one 
of our most valuable men." 

"Thank you, sir," said Jennings, now thor- 
oughly at ease, and he settled back more com- 
fortably in his chair. 

"And of course," continued the superin- 
tendent, "we made some inquiry as to your 
character and habits, and satisfied ourselves 
on these points before we decided to take you 
into our organization. I don't hesitate to say 
that your record here has fully confirmed our 
judgment on that score. We know yOu are 
loyal, trustworthy, dependable. 

"But," he hastened on, "we also realized at 
the beginning that your experience in actual 
contact with men was very slight. That hand- 
icap you frankly admitted. We accepted it, 
because we were confident that in the course 
of shop experience you would get the knack 
of working with others and winning their co- 
operation. Now you've had a month of it 
on this investigation. What's your own esti- 
mate? How did you make out?" 

"I'm afraid I wasn't a whooping success," 
confessed Jennings. "I got the facts all right, 
but some of the men resented what they called 
my prying. Once they were downright dis- 
courteous in one of the shops, and I guess my 
temper got the better of me." 
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"That reminds me of a story that Charlie 
Schwab tells," said the superintendent, smil- 
ing. "He had a foreman in one of his steel 
mills named Schmidt, and Schmidt was hav- 
ing rather a troublesome time with a gang oi 
strikers. One day the foreman came into 
Schwab's office dripping with mud and water, 
a.nd in answer to the amazed inquiry of his 
boss explained that some of the gang had 
thrown him into the creek. What did you 
do then, Schmidt?' asked Schwab. *0h, I 
shust laugh,' answered Schmidt. 

"In lots of cases here in the office, out yon- 
der in the yards, and in the factory, the best 
way to handle a situation is to *shust laugh' 
like Schmidt. And in other ^ . n n. t. j t 
cases, to laugh would be fatal. Gating the Right Angle 

It's a matter of insight, of judgment, and of 
tact — of getting the right angle. To know 
when to laugh and when to be stern — that is 
one of the most difficult feats in factory man- 
agement, Jennings. 

"And one of the most necessary," added the 
superintendent. "I've had some rumors reach 
my office from the various shops where you 
spent days in your investigation. As I size it 
up, you went at the fellows the wrong way. 
I gave you the authority to study the shops, 
to get information from the men, and you 
went to them with that seasc ol ^^y^3evssv^s^^ 



122 PRODUCTION METHODS 

Uppermost in your mind. Of course you riled 
them. They saw you as an investigator/ 
somebody who was prying. You should have 
given them the impression that you were there 
as a ^cooperator.' Get across the idea of team- 
work, of mutual interest, and most of our fac- 
tory problems are solved — and not selfishly 
for the interest of the employer alone, but to 
the advantage of the men as well. 

"Now don't think I regard your mistake 
as hopeless. Not at all. Perhaps it's a good 
thing to have a clear-cut example of how not 
to do it, so that we can see what to avoid 
in the future. What I am going to ask of you, 
Jennings, is this: Will you study this problem 
of adjustment to others, of cooperation and 
teamwork just as hard as you have studied 
problems of machine arrangement and plant 
organization. Look upon it as a problem in 
organization and management. You are 
strong in some features — in your technical 
knowledge and ability. Here you have dis- 
covered a feature in which you are weak. The 
task is to develop your weak faculties, to bring 
them up to the standard of your strong facul- 
ties. It's first of all a problem of organiza- 
tion, isn't it?" 

"Yes, it is," said Jennings, enthusiastically. 

"I'm like a factory which has one of its de- 

partments poorly equipped and under- 
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manned. The job is a job of organizing my- 
self for efficient work — of organizing myself 
as I would organize a production plant." 

"You've got the idea exactly!" explained 
the superintendent. "Go to it, boy, and let's 
meet here in two weeks to note progress. We 
won't worry about the results of that investi- 
gation. It's this organization job you're 
tackling that's going to register big with me." 

There is scarcely a man in business who has 
not at some time or other been faced by some 
such problem as that which confronted young 
Jennings. It is seldom that you 
find a man whose development j?^ Problem c 
IS all-round or complete. We ^ 

are all of us specialists in some line. The 
feature that interests us — as mechanical work 
interested Jennings — has received the weight 
of our attention, and other features have been 
neglected. Our organization is one-sided. It 
needs overhauling, adjustment, and develop- 
ment. 

The first step toward organization is inves- 
tigation and analysis. Before you can remedy 
a situation, you must learn what is wrong. 
In Jennings' case it was the insight and frank- 
ness of the superintendent that picked out the 
weak spots and made him see them. In your 
case, this function has been performed by 
yourself through the medium of the ^etis.^ ^1 
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tests provided in Chapter VII. You know 
how you measure up. You know the goal you 
are aiming at. The next step is to organize 
to reach this goal. 

The factory that is aiming at lOD per cent 
production must be loo per cent efficient in 
each of its departments. A loo per cent man- 
ufacturing shop and a 75 per cent power plant 
will not get out the production. The combi- 
nation of a 95 per cent purchasing depart- 
ment, a 62 per cent stores department, and a 
100 per cent operating department, will not 
get out the production. The teamwork must 
be balanced. Poor equipment or inefficient 
work in one department will drag the rate of 
plant output down to its level. 

And so it is in that production plant which 
we call the individual. If the loyalty depart- 
ment is weak, or if there is deficiency in the 

department of tact, the pro- 
Oeficiency in One duction of efficient service 
O^^H^^ will be handicapped Jus, «, 

the degree of those weak- 
nesses. If the department of physique is under- 
developed, high development of the depart- 
ment of energy will not make up for the 
deficiency. The good production man is an 
all-round man. 

In the factory, a deficiency is remedied by 
supplying the needed element — it may be ad- 
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ditional machinery, or a better grade of labor, 
or a better adjusted system. In any event it 
is a matter of organization — of putting to- 
gether the right combination. 

The principle is the same in the case of the 
individual, though it works out a little dif- 
ferently. The qualities of a good production 
man are developed through habit, that is to 
say through use. Physical exercise builds up 
the physique, and exercise of the mental and 
character traits builds up the mind and char- 
acter. The geniuf with the marvelous mem- 
ory and the amazing power of analysis and 
reasoning, is simply a man who tl^rough prac- 
tise and repetition has schooled his mind to 
perceive and retain impressions and to think 
clearly. The man of tact is another patient 
learner in the school of habit — ^he has so prac- 
tised courtesy and understanding and sym- 
pathy that they become second nature with 
him. Even the matter of getting knowledge 
can be reduced to terms of habit. Studying, 
reading, searching for facts — these do not or- 
dinarily come as casual incidental activities, 
but are first of all the result of effort which 
in time becomes habitual and easy. 

The starting point of habit is will power. 
The inveterate tobacco smoker did not qome 
naturally by his habit. In the beginh^g: 
he deliberately chose tobacco, he willed to 
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smoke it, and he got into the way of smok- 
ing only by frequently willing to smoke. It 
is the same with every habit. If memory 
and concentration are weak departments in 
your make-up, you can develop 
Habit is Bum ^^^^ ^j^l b willing to remember, 

Through Will . n .. ^ ^ 

by willmg to concentrate your 

attention. If you find yourself deficient in 
thoroughness, it is by putting your mind on 
this weakness and purposely setting out to be 
thorough, to be careful and watchful, to be 
persistent, that you build, up the trait into 
a working habit. 

John Stuart Mill emphasized this idea 
when he said : "A man's character is a com- 
pletely fashioned will." That is to say, your 
combination of traits is the result of your will 
power. Leave yourself to be swayed by in- 
clination, and you degenerate into a flabby 
characterless being. Assert your will, and 
you can make yourself whatever you wish 
to be. 

Organizing yourself for advancement, thus, 
is a matter of exercise and habit acquired 
through the will. We learn through doing. 
Perfection is the fruit of self discipline. Skill 
comes through practise. And practise — doing 
the. thing — builds a habit. 
itrrThe athletic team depends upon habit to 
/take Its players skilful. It is through long 
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continued practise that the baseball player be- 
comes expert in pitching, in catching, in bat- 
ting, in running bases. So with the factory 
team-member. Knowing what faculties are 
needed in his work, and knowing where he is 
weak, he is able to get skill and efficiency 
through habit, through practising the neces- 
sary faculties, through exercising the weak 
traits. 

Teamwork is simply the proper organiza- 
tion of individual work. Team efficiency is 
dependent upon individual efficiency. Team 
organization rests upon individual organiza- 
tion. 

This is why the industrial manager is so 
constantly on the alert for the employee who 
is rightly balanced in physical, mental, and 
character qualities. This is why 

such employees win quick advance- ;/^7'^/?,^^f 
J "^ J rf^t ^ the Indmauai 

ment and good pay. The very team- 
work of the business depends upon them. 
They are the material out of which foremen, 
superintendents, and managers are made. 

"The most valuable acquisition to business 
that an employer can obtain is the exceptional 
young man," says William Lodge, president 
of the Lodge & Shipley Machine Tool Com- 
pany. "There is no bargain so fruitful." 

Andrew Carnegie has said: "There is no 
one suffering so much for lack of the right 
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I 

man in the right place, nor so anxious to find 
him, as the owner of the industry. There is 
not a firm in Pittsburgh today which is not 
on the constant search for ability, and every 
one of them will tell you that there is no 
article in the market at all times so scarce." 

In production work "the exceptional young 
man" is the one who possesses the twelve es- 
sential qualities each developed to a high 
degree. "The right man in the right place" 
is the man with the right attitude toward his 
business, who has a sense of teamwork, who 
has organized himself for efficient production. 
t The way to this development and organi- 
zation has been pointed out. Succeeding units 
of the Course will illustrate in greater detail 
how these characteristics come into play in 
the everyday work of production. At the 
same time they will set forth comprehensively 
the principles of organization, system, man- 
agement, and indicate the methods used. The 
starting point for all that follows is your atti- 
tude toward the business that employs you, 
your grasp of its purpose, and your will to 
qualify for a bigger job by making yourself 
a better individual producer. 

Fundamentally, it is a matter of getting the 
right idea of teamwork. Get that, and you 
have a solid groundwork for training, for ad- 
vancement, for success. 



QUIZ QUESTIONS 



1. What IS meant by "the right attitude toward pro- 
duction work"? 

2. How does the case of Farrell exemplify "the right 
attitude"? How is it shown in the story of Miller, the 
automobile-factory foreman? 

3. Why is brain-work better paid than muscle-work? 

4. How does "the cog-wheel attitude" differ from 
"the right attitude"? 

5. What basic idea enters into "the right attitude"? 



II 

6. How would you describe the primitive age in terms 
of its industry? 

7. What is meant by division of labor? 

8. How did cooperation enter into the organization of 
industry imder the Family System? 

9. What advantage was gained through specializa- 
tion? 

10. Describe the origin of trading, as it is outlined 
in the text. 

11. How did trading lead to the development of the 
Domestic System? 

12. Name the six general types of business enterprises. 

13. What were the craft guilds? How did they 
differ from the merchant guilds? 

Ill 

14. What was the Industrial Revolution? What 
element did it add to the teamwork of production? 

15. What was Hargreaves* invention? Arkwright's? 
Crompton's? Cartwright's? Who invented the cotton 
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gin? The railway locomotive? How did James Watt 
contribute to the Industrial Revolution? 

1 6. How did the coming of machinery affect the 
methods of production? 

17. How did the coming of machinery aifect the or- 
ganization of production? 

18. What is capital? How did the Factory System 
affect the rise of capitalism? 

19. How. does the sole proprietorship differ from the 
partnership form of business ownership ? 

20. What are the distinguishing characteristics of the 
corporate form, as contrasted with the two other forms 
of ownership? 

21. What is the connection between the ideas of 
capitalism and of profit? 

•22. What is the distinctive feature of the Factory 
System? 

1^23. What was the effect of machinery upon the fac- 
tory workers? How did it raise the standard of living? 
How did machinery cheapen production? 

IV 

24. How does big-scale production lower the per- 
unit cost? 

25. What is "overhead" expense? 

^ 26. Define the term standardization as it is used in 
modern industry. 

•^27. How does standardization lead to specialization? 

^ 28. How is interchangeability of parts a factor in big- 
scale production? 

29. In what ways has modern industry applied the 
principle of eliminating waste? 

30. How does science serve industry? 

31. What is meant by the statement that "Modern 
production calls for brain-workers"? 



32. Name five distinct functions that enter into the 
successful operation of a business. 
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33. What four groups of factors arie represented in 
the organization of the company charted in this chapter? 

34. What group holds the ownership of the business? 

35. What is the board of directors, and whom does it 
represent? 

36. What is the fimction of the general manager 
(chief executive) of the business? 

37. In the organization charted, what two executives 
arc under the production manager? What three sub- 
divisions are under the sales manager? What two de- 
partments are under the manager of finances? What 
three subdivisions are under the manager of accounts? 

38. What is the function of the stockholders in the 
teamwork of the business? What is the function of the 
employees ? 

39. What is the test of the productivity of work? 

40. How is it true that every man and woman in the 
business is ^ salesman ? 



VI 

41. Name the seven distinct types of the business man 
as enumerated in this chapter. 

42. What two types are united in the makeup of the 
good production - man ? 

43. Name the twelve essential traits of the good pro- 
duction man? 

44. Why is physical fitness necessary? 

45. If a man has good physique, how has he need of 
energy? 

46. What is meant by thoroughness? 

47. Name the three essential mental traits, and ex- 
plain what they are. 

48. Why is loyalty important in the makeup of the 
good production man? 

49. Explain fairness. What is tact? What is meant 
by control? 

56. What is ingenuity? 

51. Why is it necessary to have business knowledge 
beyond die limits of one's own job or department? 
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VIII 

52. How can your own problem of self-development 
be considered in terms of plant reorganization? 

53. How does a weakness in one department handi- 
cap the entire production? 

54. How can deficiencies in personal traits be 
remedied ? 

55. What is the starting point toward forming a 
habit? 

56. How does the factory teamwork depend upon 
individual efficiency? 



KEY TO TESTS 



tt %ttha zfi be m/de, without hcit 
mirk / circle here '. ... . /f ^ot, look jft tK? 
eyd of this se^tejfce ij^d i|^rt the proper 
pu^ctu/tio^ m/rk* Assumi)lg th^t it is jot 
^ nyphe^, i^ it is i^ot jf period, write the Mme 
o/ the ijitve/tor o^ the spifiJifg i^dy nere 

f^c^i OTBsidcr whether 

you (^ meisurc ^^ iroi rod 'v^ich is more 
thf4 2* /*t loi/g with / o|(e-/>ot rule, i/ 
you cJfiol, would ^ z^-yixA tJpe-U^e be 
more coifvej^e^t ^r taking the me^ure- 
xneit? ^so, write your Mswer.to the ques^ 

tio» here W ypu c// 

u^derli^e the word "Hejit" i^ the first sent 
tcrfce o/ this p/rlET/ph i^d'the^ copy the 
lis't wofd o/ th/s Mr^ferU here , SfEWW-. .. 
With i rule incisure the length of this liie of 
tyne. 'Hit Is over i ijiches, give the djlte 

of your Ijfst phHy 'f this spjicc , ; 

if it is less th/jf 2 iAches, cross out the mth 
word 0/ this p/r/grAh. // it is between 2 
|l|d 3 laches, m/ke /^ve-poi/lt st^ IJ^' 

HOW THE PARAGRAPH ON PAGE 99 SHOULD 
BE MARKED 



THOROUGHNESS 

Question i. The line D — G should measure ex- 
actly 4 inches. If your line measures this, credit yourself 
20 per cent. If it is out by Vie of an inch, credit your- 
self 16 per cent; if it varies by Vi«> credit yourself 14 
per cent; if by Vi«» credit yourself 12 per cent; if by 
Vi«i credit yourself 8 per cent. If it is out by more than 
Vi«> credit yourself o. 



Question 2. The paragraph should be marked as in- 
dicated in the illustration on the opposite page. 

A total of 141 letters should be crossed out. If you 
have crossed them out correctly, credit yourself 16 per 
cent. Deduct i per cent from i6 for every five or frac- 
tion of five letters that you fail to mark. 

If you complete the remainder of the test correctly, 
credit an additional 4 per cent. Deduct i per cent from 
4 for every error made in this part of the test. 

Thus, if you crossed out all letters you get i6 per 
cent, and if you complete the remainder of the test with- 
out error, you get 4 per cent, making a total of 20 per 
cent for perfection on this test. But suppose you fail to 
cross out six of the letters. Then you deduct 2 per 
cent from the i6— i per cent for each five errors or frac- 
tion thereof. Suppose also you failed to make the star at 
the end of the paragraph. Then you would deduct i per 
cent from the 4 for this error. Your total rating on the 
test would be 14 + 3i or 17 per cent* 



lis 
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OBSERVATION 

Question 2. Name of machine: The Spimiing 
Wheel, which appears in the text on page 26. 



CONCENTRATION 

Question i. The correct number of five-pointed 
stars in the figure is seventy-nine. If you counted that 
number within the time limit given, credit yourself 50 
per cent. For each star in your count less or more than 
seventy-nine, deduct 2 per cent from 50. 

Question 2. The words in code appear as follows: 

D AVr D D VV 

>rjrDrDL 

-inrLnrj>rnD 

If your code symbols arc all correct, credit yourself 
50 per cent. Deduct 3 per cent for each mistake made. 
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CONTROL 

Question 10. The five methods, in the order of their 
value, are rated as follows: 

First — Method No. 4, or Method No. 3, or 
both in combination. 

Second — Method No. 2. 

TAiV^/— Method No. i. 

Fourth — Method No. 5. 

Should you place either No. 4 first and No. 3 second, or 
No. 3 first and No. 4 second, and arrange diree in the 
order given above, rate yourself full credit of 10 for this 
question. Should you put No. 2 first, rate yourself 6. 
Shoidd you put No. I first, rate yourself 4. Should you 
put No. 5 in first place, rate yourself i per cent. 



FAIRNESS 



Yes, there is that obligation, since his time in prison 
was in punishment for breaking the law and did not 
recompense the person injured by the theft. Strict 
honesty requires that the money be repaid. 
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JUDGMENT 

Question i. On a table or other flat surface make 
a triangle out of three of the toothpicks or matches. Such 
a triangle would correspond to the bottom triangle, a b c 
in the figure illustrated below. Then take the other three 
toothpicks or matches, join them together at d, and then 
touch the other three ends at the angles a, b and c as 
illustrated in the figure. You then have (i) the base 
triangle a b c, (2) the triangle a b dy (3) the triangle 
a c d, and (4) the triangle d b r. 

d 




Question 2. {a) If a clock starts running backward 
at 6 o'clock, in six hours it will show the correct time 
(12 o'clock), {b) In twelve and one-half hours it will 
show the wrong time (5:30 instead of 6:30). (r) If a 
dock starts running backward at 6:30, in six and one- 
half hours It will show the wrong time (12 o'clock in- 
stead of i). In twelve hours it will tell the right time 
(6:30). 
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Question 3. The following are the statements 
marked correctly, with the reason noted below in each 



— a. The steam engine is the most generally-used 
source of power because it converts water into steam and 
water is dieap. 

(The reason given is a fallacy, for the cheapness 
of water has nothing to do with the popularity of 
the steam engine. It is the most generally-used 
source of power, because of its convenience and its 
low rate of operating cost. Water-power can be 
used only where there is a dam or a waterfall ; the 
steam engine can be set up anywhere. Electric 
motors and gas engines, while they are just as 
movable, are usually more expensive to operate 
than a steam engine.) 

-f- b. The prime reason for installing machinery in 

factories is to obtain a larger output at a lower unit-cost. 

(This is true for the reasons given on page 41.) 

-f- r. The invention of the gasolene engine made pos- 
sible the rapid development of the automobile. 

(This is true since the greatest development of 
the automobile has been in the field of gasolene- 
driven cars.) 

— d. Sawmills are located in forest regions because 
of the cheap fuel obtainable there. 

(It is raw material, the logs to be sawed up, 
and not fuel, which brings sawmills to the woods.) 

— e. Increasing the speed of machinery decreases 
wages because it increases produaion. 

(This is false reasoning, since machinery (as 
shown on page 35) has had the very opposite effect. 
By increasing the output per worker, it has in- 
creased the earning power of each worker.) , 

— /. Because of the great popularity of IngersoU 
watches and Kodaks, the manufacturers of those products 
are extensive advertisers. 

(The popularity of the IngersoU and the Kodak 
is the result, not the cause, of their «Am^x^3^xns^>\ 
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-f- S' Managers who have risen from the ranks usu- 
ally make a success of handling men because they under- 
stand through experience the conditions under which 
workmen labor. 

(The reason is obviously a true one.) 

— h. The corporation is the usual form of organiza- 
tion of industrial enterprise because it enables the enter- 
prise to have executive officers. 

(An organization does not have to be a cor- 
poration to have executives; in fact both sole pro- 
prietorships and partnerships have them. The rea- 
sons why the corporation is the usual form for an 
industry are given on pages 32 and 33.) 

-f- f. Many of the industries located at Buffalo went 
there because of the cheap power afforded by Niagara Falls 
and the excellent rail and water transportation facilities 
which meet there. 

(This is clearly true.) 

+ ;• The telephone is a great boon to the factory be- 
cause it saves time in transmitting messages from one de- 
partment to another. 

(Another statement that is obviously correct.) 

Question 4. The following are the reasons marked 
correctly, with explanatory note under each. 

Pennsylvania has become a more important manufac- 
turing region than Virginia. 

— a. Because it has larger cities. 

(Larger cities are a result rather than a cause 
of the development.) 

— i. Because it is wealthier. 

(Another result, rather than a cause.) 

— f . Because it was founded by a Quaker. 

(No reason for specializing on manufacturing.) 

-f- d. Because it has rich deposits of iron, coal, and 
petroleum. 

(Clearly this is a direct cause of industrial de- 
velopment — ^the possession of abimdant raw ma- 
terisds,) 
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-— e. Because it was there that the Declaration of In- 
dependence was signed. 

(Has nothing to do with local industrial de- 
velopment.) 

+ /. Because of its good facilities for transportation. 
(This is clearly a logical reason.) 

— g. Because of its larger population. 

(A result rather than a cause.) 

-f- h. Because the early establishment of woolen and 
other textile mills in Pennsylvania early attracted a popu- 
lation which included many skilled workmen. 

(The presence of skilled labor was certainly a 
factor in the development.) 

— I. Because it is nearer to Chicago. 

(Has no bearing on this subject.) 

— ;. Because of the greater fertility of its soil. 

(This is not a reason for factory growth. In 
fact, Virginians would probably question the truth 
of the statement.) 



KNOWLEDGE OF PRODUCTION 

METHODS 

1. Organitatton chart.'— -A chart showing graphically 
the various departments or functions of a concern, and 
their relations with one another. 

2. Labor turnover. — Labor turnover is the relation 
between the number of employees hired within a given 
period and the average number required to keep a plant 
adequately manned. Technically, labor turnover is com- 
puted on a percentage basis. Thus, if a factory has been 
compelled to hire 750 people during the year in order to 
keep up a force of 500, its labor turnover is 150 per cent. 

3. Blueprint. — ^A photographic reproduction in blue 
and white, used principally for designs of machinery, 
tools, parts, for plans of buildings and layouts, and for 
organization charts. 
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4. Piece-rate, — ^When work is paid for by the piece, 
rather than by the day or some other period of time, the 
wage agreed upon is a piece-rate. 

5. Jig, — ^A device for holding a piece of work and 
for guiding cutting tools, so that the operation will be 
the same on each piece. Used in machine shops princi- 
pally, in the manufacture of duplicate parts. 

6. Prime Cost. — ^The material cost plus the labor cost 
of producing an article. It may be called the production 
cost exclusive of overhead. 

7. Perpetual inventory, — ^A system of keeping records 
of material and goods in stocks, which is widely used in 
modern store rooms and stock rooms. By showing deduc- 
tions when articles are withdrawn, and additions when 
articles are added, it keeps continually up-to-date the 
record of articles on hand. 

8. Manager of personnel, — ^The person in charge of 
hiring and firing, of welfare work, and personal relations 
within the factory. 

9. Shippers invoice, — ^When goods are shipped they 
are generally accompanied by an invoice, or list of the 
articles making up the shipment. The invoice is quite 
distinct from the bill or statement. 

10. Motion study, — In the factory, a study of the 
movements made by a workman in performing an opera- 
tion. The study is usually made with the aid of a stop 
watch, the purpose being to determine the time required, 
with a view to cutting out waste motions and waste 
time. 

11. Depreciation, — ^The decline in value which an 
article sustains through wear and tear or through the 
lapse of time (obsolescence). In the factory the term is 
commonly applied to buildings and machinery. 

12. Obsolescence, — ^The loss in value which an arti- 
cle sustains through becoming out of date or going into 
disuse, even though it may not have been injured or 
worn out ; this is one of the two main sources of deprecia- 
tion. New mechanical inventions and improvements fre- 
guently cause existing machinery to be scrapped long be- 

/ore it wears out. 
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13. Overhead expense. — ^That part of the expense of 
producing an article which is not attached directly to the 
article, like the cost of material and of labor, but which 
is nevertheless necessary to production. Overhead in- 
cludes such items as light, heat, rent, taxes, salaries of 
foremen, managers, and other factory executives. 

14. Profit-sharing. — ^The practise of granting to em- 
ployees some share in the profits of a business. Various 
schemes of profit-sharing have been devised. 

15. Auditing, — Checking up records or accounts in 
order to find out whether they are correct. 

16. The requisition* — In the practise of modern stores 
departments, tool rooms, and stock rooms, articles are 
given out only when they are called for by a written 
order, or requisition, specifying the articles required and 
signed by a foreman or other person authorized to make 
requisitions. 

17. Vertical filing. — Filing on end, rather than filing 
horizontally in a pile. 

18. Buyers specifications. — ^The purchasing depart- 
ment, in buying materials, frequently gives detailed speci- 
fications as to the weight, size, texture, grade, or other 
qualities required. These are buyer's specifications. 

19. Manufacturing to order. — ^The production of 
goods to fill the order of a customer; the term is used 
in contrast with "manufacturing to stock." 

20. Tolerance dimensions. — In mechanical work, the 
drawings or designs which guide the mechanic may con- 
tain notations indicating the tolerance, or departure from 
the standard dimensions, which may be permitted. 

21. Stores bin. — ^A compartment or receptacle in the 
stores room or stock room in which articles or material 
of a certain kind is kept. 

22. Cost-plus contracts. — Contracts by which a man- 
ufacturer agrees to turn out a certain production not at 
a flat price, but at cost plus an agreed extra. The extra 
may be a specified amount, or it may be a percentage of 
the cost. Much of the munitions manufacture for the 
government is done on a cost-plus basis. 
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23. Manufacturing to stock. — Manufacturing prod- 
ucts and placing them in stock, in readiness for future 
orders. Contrasted with manufacturing to order (see 
No. 19). 

24. Plant site. — ^The plot of ground occupied by the 
factory, or one upon which a factory is to be built. 

25. Sliding-scale wages. — ^A piece-rate plan by which 
wages rise and fall with the selling price of the product. 
The result is to bring about a crude sort of profit-sharing 
and loss-sharing. 

26. Planning department, — In modern factory organ- 
ization, the department which makes and issues the pro- 
duction orders giving detailed instructions as to how each 
job is to be carried through. Frequently the planning 
department has charge of scheduling and of tracing prog- 
ress of work. 

27. Functional management, — ^A system of manage- 
ment in which the foremen are assigned to special func- 
tions, as contrasted with the system in which each fore- 
man has control of all functions for a given department 
or group. The repair boss, the machine-speed boss, the 
gang-boss, for example, are functional foremen. 

28. Shipping order, — ^A standardized form which 
authorizes the shipment of specified goods and gives direc- 
tions as to the routing and delivery of the shipment. 

29. Instruction card.—^K card of directions instruct- 
ing the workmen how a certain job is to be performed. 

30. Automatic machine, — ^A machine, usually power- 
driven, which when started is wholly self-acting and self- 
regulating. Automatic screw machines and mechanical 
piano-players are examples. 

31. Semi-automatic machine, — ^A machine which 
while self-acting in some of its operations, still requires an 
attendant. A turret lathe is an example. 

32. Production order. — ^After a job has been analyzed, 
scheduled, the planning department or some official draws 
up a production, or manufacturing, order which specifies 
when the work is to begin and shows when the finished 

product is expected. 
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33. Salvage. — ^As used in the factory, salvage is what 
is saved from ruined or spoiled parts, condemned ma* 
terial, or other spoiled property. . 

34. Lubrication. — ^The oiling of mechanical bearings 
to reduce friction. 

35. Assembly manufacturing. — ^A type of manufac- 
turing which consists of assembling or putting together 
parts which have been manufactured in other plants. 

36. Patterns^ — Models which serve as examples or 
originals of the articles to be manufactured. 

37. Gross profit. — ^The balance left after manufactur- 
ing, or prime, costs have been subtracted from sales income. 

38. Net profit. — ^When all costs and expenses — in- 
cluding sales, administrative and overhead, as well as 
manufacturing costs — ^have been deducted from gross 
income, that which remains is the net profit. 

39. Machine tool. — Machines for cutting, planing, 
drilling, turning wood and metal, etc., which have re- 
placed hand tools. 

40. Progress chart. — ^A graphic layout showing the 
progress of production in various interdependent depart- 
ments during a certain period. 

41. Raw materials. — ^The matter or stuff which 
enters into the manufacture of goods. 

42. Supplies. — Materials used in production which do 
not actually enter into the manufactured product. For 
example, the fuel for the power house, and the lubricating 
oil for the machinery are supplies as distinguished from 
raw material. But in the gas works, coal is raw material 
for out of it the gas is actually made. 

43. Differential piece-rate system. — ^A wage system by 
which the worker is given a standard task to perform, 
and paid a higher rate per piece if he does better than 
the standard. 

44. Insurance. — ^A system by which, in consideration 
of a periodical payment or premium, a company or other 
agency assumes the risk of destruction by fire, death, or 
odier loss. 
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45. Power, — Pis used in the factory, it means the 
motive power — steam, electricity, etc, 

46. Machining, — Putting a product through a ma- 
chine process. 

47. Per-unit cost, — ^The total cost of production aver- 
aged over the total number of articles of a given kind 
produced, gives the per-unit cost. 

48. Plant lay-out. — ^The chart or ground plan of a 
factory. 

49. Alphabetical file, — ^A file indexed according to 
the letters of the alphabet. 

50. Cross section, — ^A section of a body at right angles 
to its length. 

(Note. Many of the subjects defined in the foregoing 
pages will be discussed in detail in later units of the 
Course.) 



INGENUITY 



Question 2. There are four pairs of links. Take 
one of the pairs, cut both links and separate them. 
Then, with one link join two of the remaining three 
pairs; with the other link join these to the final pair. 
Then weld the two cut links, and you have a complete 
chain. Cutting the two links costs 10 cents each, or 20 
cents; welding them together costs 10 cents each, or 20 
cents — a total of 40 cents for the entire operation. The 
figure below illustrates the operation. 
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